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EXECUTIVE  SUMMARY 


This  Site  Investigation  (SI)  Report  documents  activities  The  Earth  Technology  Corporation 
(EARTH  TECH)  performed  at  the  171st  Air  Refueling  Wing,  Pennsylvania  Air  National  Guard, 
Coraopolis,  Pennsylvania,  under  the  U.S.  Department  of  Defense  Installation  Restoration 
Program  (IRP).  One  IRP  site.  Site  7,  was  addressed  in  this  SI.  The  objectives  of  the  SI  were 
to: 


Confirm  the  presence  or  absence  of  soil  contaminants  and  characterize  the 
nature  of  any  identified  contamination 

Evaluate  the  potential  for  contaminant  release  and  migration 

Develop  recommendations  for  additional  investigative  activities,  immediate  or 
interim  response  actions,  and/or  no  further  action. 


FIELD  PROGRAM 

Field  activities,  conducted  from  October  31  to  November  1 8,  1 994  and  August  23  to  August 
31 ,  1 995,  included  both  screening  and  confirmational  activities  at  the  two  areas  which  make 
up  Site  7,  the  Petroleum,  Oil,  and  Lubricants  (POL)  Storage  Area  and  the  Fuel  Hydrant 
Pipeline.  Screening  activities  included  a  geophysical  survey,  installation  of  temporary 
piezometers,  soil  organic  vapor  survey  and,  soil  and  groundwater  sample  collection  and  on-site 
analysis.  Confirmation  activities  included  collection  and  laboratory  analysis  of  sediment  and 
soil  samples  for  total  petroleum  hydrocarbons  (TPH)  and  benzene,  toluene,  ethylbenzene,  and 
total  xylenes  (BTEX). 


GEOLOGY  AND  HYDROGEOLOGY 

Subsurface  soils  at  Site  7  primarily  consist  of  clays  with  lesser  amounts  of  sands,  silts,  and 
weathered  shale  fragments.  Some  sand  and  silt  deposits  may  be  reworked  fill  used  for 
previous  site  area  construction.  Subsurface  soils  are  underlain  by  bedrock  of  the 
Pennsylvanian-aged  Conemaugh  Group,  primarily  a  series  of  interbedded  limestones,  shales, 
sandstones,  and  siltstones.  Local  subsurface  soils  developed  over  weathered  sections  of 
bedrock,  as  evidenced  by  the  presence  of  weathered  bedrock  clasts.  Depth  to  bedrock  ranged 
from  1  ft  to  1 8  ft  bgs. 

Localized  saturated  zones  were  identified  in  the  surface  soils.  The  presence  of  groundwater 
in  the  soils  is  noted  on  the  boring  log  for  SB15  and  is  evident  with  the  collection  of 
groundwater  screening  samples.  The  shallow  depths  from  which  groundwater  was  collected 
for  screening  suggest  perched  conditions  may  exist.  If  fuel  contamination  was  present,  the 
perched  water  may  impede  vertical  migration  into  the  bedrock. 
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(Figure  2-1 ),  and  were  not  designated  ANG  IRP  sites.  The  purpose  of  the  PA  was  to  evaluate 
the  potential  for  contaminant  releases  from  past  operations  on  DOD  property  that  may  have 
involved  the  storage  or  disposal  of  hazardous  materials  or  wastes. 

Following  the  PA,  review  of  Site  1 ,  Waste  Oil  Tank  data  led  to  the  conclusion  that  no  further 
action  was  necessary.  A  Site  inspection  was  conducted  at  Site  2,  Underground  Storage  Tank 
Motor  Pool  Area  in  1988,  where  a  leaking  underground  storage  tank  (UST)  was  removed  in 
1983.  Based  upon  the  Site  Inspection  and  associated  baseline  risk  assessment,  a 
recommendation  was  made  for  no  further  action. 

Site  7,  Petroleum,  Oil,  and  Lubricants  (POL)  Area  (Figure  2-2),  was  identified  in  1991  when 
Base  construction/excavation  activities  led  to  ponding  of  free-phase  hydrocarbons  assumed 
to  be  of  Jet  Propellant  #4  (JP-4)  fuel  origin.  Soil  sample  results  indicated  that  total  petroleum 
hydrocarbons  (TPH)  were  present  in  the  soil  and  further  site  investigation  was  required. 


2.2  SITE  DESCRIPTION 

Site  7  -  POL  Area  is  located  on  the  northwest  portion  of  the  Base  and  is  composed  of  two 
areas,  the  POL  Storage  Area  (Figure  2-3)  and  the  Fuel  Hydrant  Pipeline  (Figure  2-4).  In  1 978, 
the  POL  Storage  Area  was  built  in  an  excavated  hillside  to  provide  storage  and  dispensing  of 
JP-4  fuel  to  the  flightline.  Immediately  topographically  down-gradient  of  the  POL  Storage  Area 
is  a  tributary  stream  which  empties  into  McClarens  Run,  a  creek  which  flows  off-base.  Within 
the  compound  of  the  POL  Storage  Area  there  are  two  210,000-gallon  JP-4  aboveground 
storage  tanks  (ASTs),  numbered  1 17-1 A  and  1 18-1  A,  and  associated  pipelines. 

Within  the  POL  storage  compound  there  are  five  structures:  Fuels  Maintenance  (Building 
111),  the  main  pump  house  (Building  114),  the  receiving  pump  house  (Building  115),  a 
toolroom/office  (Building  1 1 2),  and  the  POL  laboratory  (Building  1 13).  Building  1 13  is  a  fuel 
testing  laboratory  where  lab  equipment,  containing  residual  fuel,  is  rinsed  and  cleaned  in  a  sink 
which  runs  to  an  interceptor  and  UST  adjacent  to  the  building.  A  2,000-gallon  UST  and  500- 
gallon  oil/water  separator  (OWS),  installed  in  1 978,  are  located  west  of  Building  114  (Radian, 
1994).  The  2,000-gallon  UST  is  used  as  a  fuel  reclaim  tank.  It  is  used  to  catch  fuel  when 
bleeding  off  the  lines  from  fuel  tank  trucks  and  for  putting  good  jet  fuel  from  other  sources 
back  into  the  hydrant  system.  The  aboveground  OWS  is  currently  non-functional,  but  was 
installed  to  separate  any  hydrocarbons  observed  in  the  storm  drainage  from  the  POL  area, 
after  inspection  and  observation  of  any  storm  water  collected.  If  there  was  no  sheen  or 
hydrocarbons  observed  on  the  water,  a  manual  gas  valve  was  opened  to  drain  the  water  to 
the  sanitary  sewer.  A  65-gallon  UST  and  OWS  were  also  installed  in  1 978,  south  of  Building 
113,  to  separate  fuel  from  the  water  used  to  clean  empty  lab  equipment  in  the  POL  Fuels 
Laboratory.  A  contractor  periodically  pumped  out  the  tank  and  interceptor  until  1 987 .  Since 
then,  the  Base  has  been  responsible  for  pumping  out  the  UST  and  OWS. 

The  fuel  hydrant  pipeline  includes  approximately  5,180  ft  of  underground  piping  which 
extends  from  the  pump  house  in  the  POL  Storage  Area  uphill  to  the  west  aircraft  parking 
apron.  The  piping  consists  of  1 2-inch  diameter  Schedule  80,  stainless  steel  with  a  bituminous 
coating,  except  for  1 50  ft  that  are  carbon  steel  pipe.  The  1 50  ft  of  carbon  steel  pipe  is 
located  in  the  POL  compound,  on  the  receiving  side  of  the  fuel  system.  All  the  pipeline  fittings 
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were  radiographed  following  construction  and  found  to  be  solid.  The  pipeline  is  cathodically 
protected  with  either  sacrificial  anodes  or  impressed  current.  A  cathodic  protection  survey 
was  conducted  by  the  ANG  Civil  Engineering  Technical  Service  Center.  Results  of  the  survey 
indicated  no  problems  with  the  cathodic  protection  system.  The  typical  depth  of  the  pipeline 
is  between  4  to  5  ft  below  ground  surface  (bgs)  (Huntley  &  Huntley,  1991).  Approximately 
3,1 60  ft  of  the  pipeline  is  under  a  concrete  or  asphalt  surface.  The  underground  fuel  lines  are 
connected  to  Hydrant  Pits  5,  6,  8,  9,  10,  and  1 1. 

On  November  19,  1991,  the  Base  excavated  an  area  beginning  near  Building  115  and 
extending  to  the  emergency  shower  station  near  Building  114  (Figure  2-3).  The  purpose  of 
the  excavation  was  to  repair  a  broken  water  line,  which  reportedly  was  still  broken  in  1 994. 
After  excavating  to  a  depth  of  approximately  2.5  ft  bgs,  a  ponding  of  water  with  free-phase 
hydrocarbons  was  discovered.  It  was  assumed  that  the  contamination  was  JP-4  fuel-related. 
The  area  was  covered  to  prevent  release  of  the  water  and  the  Pennsylvania  Department  of 
Environmental  Resources  (PaDER)  was  notified.  A  tank  tightness  test  (Tracer  Tight  Leak 
Test®)  was  subsequently  conducted  to  evaluate  and  establish  the  integrity  of  the  underground 
JP-4  fuel  lines  by  Huntley  &  Huntley  Environmental  Services  Inc.  (Huntley  &  Huntley,  1991). 
Tracer  Tight  Leak  Test®  probe  locations  are  shown  on  Figure  2-5.  The  results  indicated  no 
leaks  were  present  in  the  fuel  lines. 

A  soil  gas  analysis  was  conducted  at  selected  locations  by  Huntley  &  Huntley  to  identify 
additional  areas  of  contamination  in  the  vicinity  of  the  POL  Storage  Area  (Figure  2-6). 
Table  2-1  presents  the  soil  gas  analytical  results.  Total  volatile  hydrocarbons  were  detected 
in  1 1  out  of  34  samples.  Soil  samples  were  also  collected  along  the  perimeter  of  the  fuel  lirie 
(specific  locations  where  the  soil  samples  were  collected  were  not  available)  and  analyzed  in 
accordance  with  the  PaDER' s  guidelines.  The  1991  PaDER  guidance  document  entitled 
"Interim  Guidance  -  Protective  Levels  for  the  Excavation,  Treatment,  Cleanup,  and  Disposal 
of  Virgin  Fuel  Contaminated  Soils,"  established  three  levels  of  standards  (A  through  C)  for  soil 
cleanup  levels  for  the  major  hazardous  constituents  in  fuels.  Laboratory  analysis  results,  listed 
in  Table  2-2,  indicated  TPH  was  present  in  all  1 1  of  the  soil  samples  in  concentrations  above 
regulatory  limits.  The  1991  PaDER  protection  level  for  TPH  in  soil  was  10  parts  per  million 
(ppm)  for  Level  A  and  100  ppm  for  Levels  B  and  C.  As  of  1993,  the  PaDER  guidance  cleanup 
standards  for  contaminated  soils  established  the  cleanup  criteria  for  virgin  fuel-contaminated 
soil,  as  a  TPH  concentration  of  200  ppm  (Commonwealth  of  Pennsylvania,  1993).  As  of 
1 995,  the  PaDER  remediation  standard  was  established  as  500  ppm  for  soil  (Commonwealth 
of  Pennsylvania,  1995). 


wp\pitts-inve8tn.092-sect2\7  Aug  96 


Final  SI  Report,  Pennsylvania  ANG 


2-7 


948B02  SafTDiM 


1991  Soil  Gas 
Sampling  Locations 
171st  ARW 
Pennsylvania  ANG 

Coraopolls,  Pennsylvania 


Legend 


Building 


Base  boundary 
•  SG-1 

Sampling  probe  location 


North 


0  125  fMt 

ApproMRiatB  scale 


102 


f  The  Earth  Technology 
Carpfj‘Ktior,^ 


Figure  2-6 


8-94 


Table  2-1  1991  Soil  Gas  Analytical  Results 
171st  Air  Refueling  Wing,  Pennsylvania  ANG 
Coraopolis,  Pennsylvania 


Sample 

Benzene  {pg/D 

Toluene  (//g/L) 

Ethyl  Benzene 
(//g/L) 

Xylenes  (//g/L) 

TVHC  {pglD 

SG-1 

<  12 

<  73 

110 

73 

1400 

SG-2 

<  0.04 

<  0.07 

0.8 

<  0.2 

3 

SC-3 

<  0.04 

<  0.07 

<  0.1 

<  0.2 

0.4 

SC-4 

0.2 

<  0.07 

<  0.1 

<  0.2 

<  0.2 

SC-5 

0.08 

<  0.07 

<  0.1 

<  0.2 

<  0.2 

SC-6 

0.07 

<  0.07 

<  0.1 

<  0.2 

<  0.2 

SC-7 

<  0.04 

<  0.07 

<  0.1 

<  0.2 

<  0.2 

SC-8 

<  0.04 

<  0.07 

<  0.1 

6 

47 

SC-9 

<  0.04 

<  0.07 

<  0.1 

6 

38 

SC-10 

0.06 

<  0.07 

<  0.1 

<  0.2 

<  0.2 

SC-11 

<  0.04 

<  0.07 

<  0.1 

<  0.2 

5 

SC- 12 

0.1 

<  0.07 

<  0.1 

<  0.2 

0.2 

SC-16 

<  0.04 

<  0.07 

<  0.1 

<  0.2 

<  0.2 

SC-17 

<  0.04 

<  0.07 

<  0.1 

<  0.2 

<  0.2 

SC-18 

0.08 

<  0.07 

<  0.1 

<  0.2 

<  0.2 

SC-19 

0.07 

<  0.07 

<  0.1 

<  0.2 

<  0.2 

SC-20 

<  0.02 

<  0.04 

<  0.08 

<  0.1 

<  0.1 

SC-21 

<  0.02 

<  0.04 

<  0.08 

<  0.1 

1 

SC-22 

0.07 

<  0.04 

<  0.08 

<  0.1 

<  0.1 

SC-23 

<  0.02 

<  0.04 

<  0.08 

<  0.1 

<  0.1 

SC-24 

0.04 

<  0.04 

<  0.08 

<  0.1 

<  0.1 

SC-25 

0.02 

<  0.04 

<  0.08 

<  0.1 

0.7 

SC-26 

0.06 

<  0.04 

<  0.08 

<  0.1 

<  0.1 

SC-27 

<0.02 

<  0.04 

<  0.08 

<  0.1 

<  0.1 

SC-28 

0.02 

<  0.04 

<  0.08 

<  0.1 

<  0.1 

SC-29 

<  0.02 

<  0.04 

<  0.08 

<  0.1 

0.5 

SC-30 

0.2 

<  0.04 

<  0.08 

<  0.1 

0.6 

SC-31 

0.04 

<  0.04 

<  0.08 

<  0.1 

<  0.1 

SC-32 

0.07 

<  0.04 

<  0.08 

<  0.1 

<  0.1 

SC-33 

<  0.02 

<  0.04 

<  0.08 

<  0.1 

<  0.1 

SC-34 

0.05 

<  0.04 

<  0.08 

<  0.1 

<  0.1 

SC-35 

<  0.02 

<  0.04 

<  0.08 

<  0.1 

<  0.1 

SC-36 

<  0.02 

<  0.04 

<  0.08 

<  0.1 

<  0.1 

<  0.1  

<  0.1 

Note:  Samples  13  through  1 5  could  not  be  collected  due  to  saturated  soils  in  this  area. 
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Table  2-2  1991  Soil  Sample  Analytical  Results 
1 7 1  St  Air  Refueling  Wing,  Pennsylvania  ANG 
Coraopolis,  Pennsylvania 


Sample 

Benzene 

(ppm) 

Toluene 

(ppm) 

Ethyl  Benzene 
(ppm) 

Xylenes 

(ppm) 

TPH 

(ppm) 

001 

<  0.01 

0.029 

<0.01 

0.026 

129 

002 

<  0.01 

<  0.01 

<  0.01 

0.018 

23.9 

003 

<  0.01 

0.013 

<  0.01 

0.011 

35.2 

004 

<  0.01 

0.012 

<  0.01 

0.036 

73.8 

005 

<  0.01 

<  0.01 

<  0.01 

0.012 

41.0 

006 

<  0.01 

0.026 

<  0,01 

0.043 

34.3 

007 

<  0.01 

<  0.01 

<  0.01 

0.023 

166 

008 

<  0.01 

0.014 

<  0.01 

0.021 

54.0 

009 

<  0.01 

<  0.01 

<  0.01 

<  0.01 

81 

010* 

<  0.01 

0.011 

<  0.01 

<  0.01 

45.7 

oil 

<  1.00 

1.81 

1.52 

6.47 

1770 

*  Sample  010  is  the  duplicate  for  sample  006. 
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3.0  ENVIRONMENTAL  SETTING 


The  following  section  describes  the  environmental  conditions  at  the  171st  ARW, 
Pennsylvania  ANG  Base  and  the  surrounding  area. 


3.1  CLIMATE 

The  city  of  Pittsburgh  and  Pittsburgh  lAP  are  located  approximately  100  miles  south  of  Lake 
Erie,  in  the  foothills  of  the  Allegheny  Mountains,  at  the  confluence  of  the  Allegheny  and 
Monongahela  Rivers.  The  area  features  a  humid  continental  climate  modified  slightly  by  the 
Great  Lakes  and  Atlantic  Seaboard.  Precipitation  is  fairly  evenly  distributed  throughout  the 
year.  Table  3-1  summarizes  the  climate  statistics  for  the  airport  area. 

Table  3-1  Climatic  Statistics  for  Pittsburgh  International  Airport 
Coraopolis,  Pennsylvania 


Average  Daily  Minimum  Temperature 

January  19°F'” 
July  61  “F 

Average  Daily  Maximum  Temperature 

January  35.5°F*” 
July  83®F 

Average  Annual  Rainfall 

36  inches  (NOAA) 

Average  Annual  Snowfall 

42.2  inches  (NOAA) 

Net  Precipitation 

1 2  inches 

One-Year  24-Hour  Rainfall  Intensity 

2.3  inches  (NOAA) 

Source:  National  Oceanic  and  Atmospheric  Administration  (NOAA),  1992. 
‘^’ABB-Environmental  Services,  Inc.,  1991. 


3.2  TOPOGRAPHY 

Allegheny  County  is  located  in  the  Appalachian  Plateau  Physiographic  Province,  in  an  area 
dissected  by  narrow,  nearly  level  stream  valleys  with  steep  sides.  The  ridgetops  are  mostly 
gently  sloping  to  moderately  steep. 

Almost  the  entire  terrain  surrounding  the  Pittsburgh  lAP  is  sloped,  with  slopes  of  up  to  25% 
in  some  areas.  The  surrounding  area  is  steeply  sloped  with  elevations  on  ridgetops  exceeding 
1,200  ft  above  mean  sea  level  (AMSL).  Surface  drainage  is  rapid  due  to  the  slopes  and 
erosion  can  occur  on  unvegetated  areas.  Construction  of  runways  and  associated  airport 
facilities  required  leveling  of  the  sloped  terrain.  The  elevation  in  these  areas  averages 
approximately  1,100  ft  AMSL. 
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3,3  GEOLOGY 


Allegheny  County  is  located  on  the  Appalachian  Plateau.  The  county  is  underlain  by  flat  lying 
Pennsylvanian-age  sedimentary  rock  consisting  of  clay,  shale,  sandstone,  limestone,  and  coal 
in  interlayered  beds  of  varying  thicknesses.  These  sedimentary  rocks  are  divided  into  five 
geologic  groups,  and  in  order  of  increasing  age  and  depth  include  the  Dunkard,  Monongahela, 
Conemaugh,  Allegheny,  and  Pottsville  Groups.  A  geologic  sequence  is  presented  in  Table  3-2 
(Wagner  et  al,  1 975).  A  regional  geological  map  is  presented  on  Figure  3-1 .  The  sedimentary 
rock  units  dip  slightly  to  the  southwest.  The  total  thickness  of  the  Pennsylvanian-age  rock 
sequences  is  about  1,300  ft  (Weston,  1984).  A  generalized  regional  geologic  cross  section 
is  presented  on  Figure  3-2. 

All  of  the  five  Pennsylvanian-age  groups  referred  to  above  have  been  exposed  locally  by 
erosion  in  various  parts  of  Allegheny  County.  In  the  vicinity  of  the  Base,  erosion  has  removed 
the  two  younger  groups,  the  Dunkard  and  the  Monongahela.  The  Conemaugh,  the  Allegheny, 
and  the  Pottsville  Groups  remain  in  the  subsurface  and  are  discussed  below. 

The  Conemaugh  Group,  which  is  the  first  geologic  group  encountered  beneath  the  Base, 
includes  two  primary  formations  separated  by  a  thin  limestone  marker  bed  (the  Ames 
Limestone)  (Weston,  1984).  The  upper  formation  is  the  Casselman  Formation;  the  lower 
formation  is  the  Glenshaw  Formation.  The  Casselman  Formation  ranges  from  200  to  400  ft 
in  thickness  and  is  described  as  a  cyclical  sequence  of  sandstone,  shale,  red  beds,  and  thin 
layers  of  limestone  and  coal.  Clays  and  silty  shales  are  dominant  in  this  formation.  In  some 
places,  the  silty  shales  grade  laterally  into  sandy  shales  and  sandstones.  Limestone  beds  and 
coal  seams  are  thin  and  irregular.  The  Glenshaw  Formation  ranges  from  300  to  350  ft  in 
thickness  and  is  composed  of  cyclical  sequences  as  sandstone,  shale,  red  beds,  limestone, 
and  coal. 

The  Allegheny  Group  underlies  the  Conemaugh  Group  and  ranges  from  280  to  320  ft  in 
thickness  (Weston,  1 984).  This  group  is  comprised  of  cyclical  sequences  of  shale,  sandstone, 
limestone,  and  coal.  The  top  of  the  group  is  the  Upper  Freeport  Coal  and  the  base  of  the 
group  is  the  Brookville  Coal.  Commercial  mineral  deposits  within  the  Allegheny  Group  include 
the  Vanport  Limestone  and  the  Kittanning  and  Clarion  Coals  (Weston,  1984). 

The  Pottsville  Group  underlies  the  Allegheny  Group  and  ranges  from  1 20  to  230  ft  in  thickness 
(Weston,  1984).  This  group  is  comprised  of  sandstone  and  shale  and  contains  some 
conglomerates.  It  is  mined  locally  for  coal  (Weston,  1984). 

A  number  of  subparallel  folds  of  low  amplitude  tend  to  obscure  the  regional  southwest  dip  of 
the  Pennsylvanian-age  rocks  that  outcrop  in  Allegheny  County.  The  subparallel  folds  strike 
approximately  north  30  degrees  east  and  become  progressively  sharper  and  more  nearly 
parallel  toward  the  eastern  boundary  of  the  county  (Adamson  et  al,  1 949).  Within  Allegheny 
County,  reportedly  faults  and  joints  have  not  been  exposed  on  the  surface;  however,  fractures 
are  noted  to  occur  in  the  Allegheny  Group,  underlying  the  Conemaugh  Group. 

Two  common  geologic  problems  in  Allegheny  County  are  landslides  and  subsidence. 
Landslides  occur  when  a  soil  or  rock  slope  becomes  unstable  and  moves  downhill  under 
gravity.  Subsidence  occurring  in  the  county  is  related  to  mining  activities  and  refers  to 
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Table  3-2  Geologic  Units  in  Allegheny  County,  Pennsylvania 
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Table  3-2  Geologic  Units  in  Allegheny  County,  Pennsylvania  (Continued) 
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downward  bowing  or  ground  collapse  over  areas  undermined  for  the  removal  of  coal.  Neither 
of  these  appear  to  be  a  problem  at  the  Base  (Weston,  1984).  Also,  karst  features,  such  as 
sinkholes,  solution  channels,  springs,  etc.  are  not  mapped  or  noted  to  be  common  in 
Allegheny  County. 

The  unconsolidated  deposits  typically  consist  of  two  units:  basal  glacial  origin  sediments, 
immediately  overlying  the  bedrock,  and  an  uppermost  layer  of  recent  age  alluvium  (Weston, 
1984).  The  basal  glacial  deposits  and  the  Quaternary-age  alluvium  deposits  consist  of  clay, 
silt,  gravel,  and  boulders  in  varying  amounts.  In  major  stream  valleys  in  the  county,  the  recent 
deposits  of  alluvium  overlie  the  bedrock.  Glacial  deposits  and  reworked  fill  are  predominant 
on  Base  property,  with  alluvium  deposits  located  along  McClarens  Run. 

During  the  ABB-Environmental  Services,  Inc  (ABB-ES)  site  inspection  of  the  motor  pool  (ABB¬ 
ES,  1991),  the  depth  to  competent  bedrock  ranged  from  9  to  23.5  ft  bgs.  Basewide,  the 
bedrock  is  generally  15  to  20  ft  bgs  (Weston,  1984). 


3.4  SOILS 

Seven  soil  groups  have  been  identified  on,  and  adjacent  to,  the  Base  according  to  the  Soil 
Survey  of  Allegheny  County  soil  map  (U.S.  Department  of  Agriculture  (USDA),  1 981 ),  and  are 
shown  on  Figure  3-3.  These  seven  groups  are  as  follows: 

•  Atkins  Silt  Loam  (At) 

•  Urban  Land-Culleoka  Complex  (UC) 

•  Wharton  Silt  Loam  (Wh) 

•  Ernest  Silt  Loam  (Er) 

•  Gilpin  Silt  Loam  (GL) 

•  Gilpin,  Weikert,  and  Culleoka  Shaly  Silt  Loams  (GSF) 

•  Gilpin-Upshur  Complex  (GQF) 

Characteristics  of  these  soils  are  summarized  in  Table  3-3  and  are  discussed  below. 

At  is  found  along  the  banks  of  McClarens  Run  (Figure  3-3).  These  soils  consist  of  deep, 
nearly  level  poorly-drained  soils  which  formed  in  relatively  recent  alluvium.  A  typical  soil 
profile  is  34  inches  in  depth.  The  surface  layer  of  8  inches  is  composed  of  grayish-brown  silt 
loam.  The  subsoil  is  26  inches  thick  and  the  upper  4  inches  of  the  subsoil  consists  of  mottled, 
gray,  friable  silt  loam.  In  the  next  8  inches  of  the  subsurface,  the  soil  is  mottled,  light 
brownish-gray,  friable  silt  loam.  The  lower  14  inches  of  the  subsoil  is  composed  of  mottled, 
light  brownish-gray,  friable  loam.  The  substratum  is  composed  of  mottled,  light  brownish-gray 
loam  and  silty  clay  loam.  Permeability  is  moderate,  and  the  available  water  capacity  is  high 
(USDA,  1981). 
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Table  3-3  Characteristics  of  Soils  at  Pittsburgh  International  Airport 

Coraopolis,  Pennsylvania 
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The  UC  comprises  the  most  predominant  soil  group  found  on  Base  and  at  Site  7.  This 
complex  is  defined  as  65  to  75%  of  Urban  Land  soils,  1  5  to  20  percent  of  Culleoka  soils,  and 
10  to  15%  of  other  soil  types.  In  Urban  Land  portions,  the  natural  soils  and  underlying 
bedrock  have  been  cut  from  some  places  and  used  as  fill  in  other  places.  The  Culleoka  soils 
are  described  as  moderately  deep,  gently  sloping  to  very  steep,  well-drained  soils  on  uplands. 
These  soils  formed  in  material  that  weathered  from  shale,  fine-grained  sandstone,  and 
limestone  bedrock.  A  typical  soil  profile  is  approximately  27  to  29  inches  thick.  The  surface 
layer  is  composed  of  dark-brown  silt  loam  about  7  inches  thick.  The  subsoil  is  about  20 
inches  thick.  In  the  upper  3  inches  of  the  subsoil,  the  soil  is  composed  of  yellowish-brown, 
friable  silt  loam.  The  1 1-inch  interval  below  is  composed  of  a  yellowish-brown,  friable  silty 
clay  loam.  The  lower  6  inches  of  subsoil  is  composed  of  a  yellowish-brown,  friable  gravelly 
clay  loam.  The  substratum  is  composed  of  yellowish-brown,  firm,  gravelly  clay  loam.  Shale 
and  sandstone  bedrock  are  encountered  below  an  approximate  depth  of  29  inches  (USDA, 
1981). 

Wh  is  found  on  the  western  edge  of  the  POL  Storage  Area  and  east  of  McClarens  Run  on  the 
northeastern  portion  of  the  Base.  These  soils  are  also  found  on  both  the  east  and  west  side 
of  the  east  aircraft  parking  apron.  They  consist  of  deep,  nearly  level  to  moderately  steep, 
moderately  well-drained  soils  on  uplands.  These  soils  formed  in  material  that  weathered  from 
acid,  gray  clay  shale.  A  typical  soil  profile  is  approximately  55  inches  in  depth.  The  surface 
layer  is  about  10  inches  thick.  It  is  composed  of  very  dark  grayish-brown  silt  loam  in  the 
upper  3  inches  and  brown  silt  loam  in  the  lower  7  inches.  The  subsoil  is  composed  of 
yellowish-brown,  very  firm  to  firm  silty  clay  loam  approximately  32  inches  thick.  The 
substratum  is  composed  of  mottled,  grayish-brown  silty  clay.  Shale  bedrock  is  at  a  depth  of 
more  than  4  ft.  Permeability  is  slow,  and  the  available  water  capacity  is  slow  (USDA,  1981). 

Er  is  found  east  of  the  west  aircraft  parking  apron.  These  soils  consist  of  deep,  nearly  level 
to  moderately  steep,  moderately  well-drained  soils  that  have  a  compacted  layer.  These  soils 
formed  a  colluvium  that  weathered  from  shale  and  sandstone.  A  typical  soil  profile  is 
approximately  60  inches  in  depth.  The  surface  layer  is  about  6  inches  thick  and  is  composed 
of  very  dark  grey  silt  loam  in  the  upper  four  inches  and  yellowish-brown  silt  loam  in  the  lower 
2  inches.  The  subsoil  is  approximately  54  inches  thick  and  is  composed  of  yellowish  brown 
friable  silt  loam  in  the  upper  1 6  inches.  In  the  next  6  inches  below  there  is  a  mottled, 
yellowish-brown,  firm  silty  clay  loam.  In  the  lower  32  inches,  which  is  a  compacted  layer, 
there  exists  a  mottled,  brown,  very  firm  and  brittle,  silt  loam.  The  substratum  is  composed 
of  a  mottled,  brown  silt  loam.  Permeability  is  slow  and  the  available  water  capacity  is 
moderate  (USDA,  1981). 

G1  is  found  in  the  central  and  southern  portions  of  the  Base.  These  soils  consist  of  moderately 
deep,  nearly  level  to  very  steep,  well-drained  soils  on  uplands.  These  soils  formed  in  material 
that  weathered  from  shale  and  fine-grained  sandstone.  A  typical  soil  profile  is  approximately 
31  inches  in  depth.  The  surface  layer  is  about  5  inches  thick.  It  is  composed  of  very  dark 
grayish-brown  silt  loam  in  the  upper  2  inches  and  yellowish-brown  silt  loam  in  the  lower  3 
inches.  The  subsoil  is  yellowish-brown,  friable  shaly  silt  loam  18  inches  thick.  The 
substratum,  approximately  8-inches  thick,  is  yellowish-brown,  friable,  very  shaly  loam.  Shale 
bedrock  is  at  a  depth  of  31  inches.  Permeability  and  the  available  water  capacity  is  moderate 
(USDA,  1981). 
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GSF  is  found  on  the  slope  between  the  POL  Storage  Area  at  Site  7  and  McClarens  Run 
(Figure  3-3).  These  soils  consist  of  a  moderately  deep,  nearly  level  to  very  steep, 
well-drained  soils  on  uplands.  These  soils  formed  in  material  that  weathered  from 
shale  and  fine-grained  sandstone.  A  typical  soil  profile  is  approximately  31  inches  in  depth. 
The  surface  layer  is  about  5  inches  thick.  It  is  composed  of  very  dark  grayish-brown  silt  loam 
in  the  upper  2  inches  and  yellowish-brown  silt  loam  in  the  lower  3  inches.  The  subso^  is 
composed  of  yellowish-brown,  friable  shaly  silt  loam  approximately  18  inches  thick.  The 
substratum  is  composed  of  yellowish-brown,  friable  very  shaly  loam.  Shale  bedrock  is  at  a 
depth  of  approximately  31  inches.  Permeability  and  available  water  capacity  are  moderate 
(USDA,  1981). 

GQF  is  a  complex  with  very  steep  slopes  of  25  to  80  percent  and  is  located  at  the  most 
southern  end  of  the  Base.  The  complex  is  composed  of  about  50  percent  Gilpin  soils,  1 5 
percent  Upshur  soil,  and  35  percent  of  other  soils.  The  Upshur  Soils  are  described  as 
consisting  of  deep,  gently  sloping  to  very  deep,  well-drained  soils  on  uplands.  These  soils 
formed  in  material  that  weathered  from  red  clay  shale  bedrock.  A  typical  soil  profile  is 
approximately  64  inches  in  depth.  The  surface  layer  is  about  6  inches  thick  and  is  composed 
of  dark  reddish-gray  silt  clay  loam.  The  subsoil  is  approximately  25  inches  thick.  It  is 
composed  of  firm  clay  in  the  upper  20  inches  and  dusky-red,  firm  silty  clay  in  the  lower  5 
inches.  The  substratum,  approximately  31  inches  thick,  is  composed  of  dusky  red  shaly  silty 
clay  and  very  shaly  silty  clay.  Shale  bedrock  occurs  at  a  depth  of  approximately  64  inches. 
Permeability  is  slow  and  the  available  water  capacity  is  moderate  (USDA,  1981). 

None  of  the  soils  on  the  Base  are  designated  as  "Prime  Farmlands"  by  the  USDA.  The  At  silt 
loam  has  been  designated  as  farmland  of  statewide  importance;  however,  these  soils  are  only 
found  in  isolated  areas  along  McClarens  Run  at  the  Base.  Farming  or  grazing  on  Base  property 
where  these  soils  are  located  is  impractical  (Weston,  1984). 


As  indicated  in  Section  3.4,  At  is  an  alluvial  soil  on  floodplains  adjacent  to  streams. 
Approximately  one  to  two  acres  of  Base  property  can  be  considered  to  be  floodplain  (Weston, 
1984). 


3.5  HYDROLOGY 

The  following  discussions  of  surface  hydrology  and  groundwater  hydrology  address  respective 
regional  and  local  hydrologic  conditions. 

3.5.1  Surface  Water  Hydrology 

Allegheny  County  is  drained  and  divided  by  three  principal  rivers:  the  Ohio,  Monongahela,  and 
Allegheny  Rivers,  and  is  subdivided  by  many  other  smaller  waterways.  The  Ohio  River  is 
located  roughly  two  miles  north  of  the  Pittsburgh  lAP . 

Drainage  on  Base  is  controlled  by  man-made  ditches,  culverts,  and  storm  sewers  which 
ultimately  discharge  into  McClarens  Run.  McClarens  Run,  shown  on  Figure  3-4,  flows  in  a 
southeasterly  direction  along  the  southwest  side  of  the  Base  and  joins  Montour  Run 
approximately  1 .5  miles  south  of  the  airport  boundary.  Montour  Run  flows  east  then  north. 
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joining  the  Ohio  River  about  five  miles  north  of  its  confluence  with  McCIarens  Run.  Surface 
drainage  for  the  Base  is  shown  on  Figure  3-4.  A  relocated  wetland  exists  between  the  east 
and  west  aircraft  parking  apron.  Along  with  relocation  of  the  wetland  area,  a  storm  water 
containment  basin  was  constructed.  The  stream  from  the  containment  basin  has  an 
intermittent  flow  and  corresponds  to  precipitation  occurrences.  No  other  surface  water  bodies 
exist  on,  or  adjacent  to.  Base  property. 

3.5.2  Groundwater  Hydrology 

Groundwater  in  Allegheny  County  occurs  in  both  unconsolidated  alluvial  deposits  and  bedrock 
formations.  Groundwater  is  found  in  both  artesian  and  water  table  aquifers  (Gallaher,  1 973). 
In  1973,  there  were  over  600  permitted  wells  in  Allegheny  County  (Weston,  1984).  The 
major  source  of  groundwater  is  alluvial  deposits  in  floodplains,  particularly  along  the  Allegheny 
and  Ohio  Rivers.  Sandstone  and  limestone  bedrock  are  a  minor  source  of  groundwater.  Wells 
drilled  in  bedrock  generally  yield  only  enough  water  for  small  domestic  and  farm  needs 
(Weston,  1984).  Hydrologic  characteristics  of  the  various  geologic  units  are  summarized  in 
Table  3-2.  Unconsolidated  Quaternary-age  alluvial  deposits,  which  overlie  the  bedrock  in 
major  stream  valleys,  are  generally  permeable  and  yield  moderate  to  large  supplies  of  water 
to  wells  when  saturated.  Deposits  along  the  Ohio  River  range  from  several  hundred  feet  to 
a  mile  in  width,  and  reach  an  average  maximum  thickness  of  65  to  70  ft. 

Locally,  within  overburden  alluvium,  groundwater  may  exhibit  a  vertical  flow  component  into 
the  weathered  bedrock  surface.  The  horizontal  component  typically  flows  toward  small 
tributary  streams  and  toward  the  Ohio  River.  Along  the  Ohio  River  valley,  groundwater  flows 
within  the  alluvium  to  the  southeast,  the  same  direction  as  the  Ohio  River  flows. 

Well  yields  from  these  deposits  range  from  a  few  gallons  per  minute  (gpm)  to  more  than  3,000 
gpm,  with  an  average  yield  of  350  gpm  (Weston,  1984).  Well  yields  vary  locally  depending 
on  the  permeability  and  thickness  of  the  saturated  deposits  penetrated  by  the  well  (Weston, 
1984). 

Data  on  selected  wells  within  the  local  area  of  the  Pittsburgh  lAP  are  summarized  in  Table 
The  closest  wells  are  approximately  1  mile  or  greater  from  the  Base.  Wells  located  within 
close  proximity  of  the  Base  (listed  on  Table  3-4)  are  indicated  on  Figure  3“2.  As  would  be 
expected,  the  largest  yielding  wells  are  located  in  alluvial  deposits  along  the  Ohio  River.  Wells 
drilled  in  bedrock  supply  small  commercial,  industrial,  and  domestic  users. 

The  Moon  Township  Municipal  Authority  supplies  the  Base  potable  water  through  a  contract 
with  the  County  Department  of  Aviation.  The  water  is  obtained  from  alluvial  deposits  of  sand 
and  gravel  in  the  floodplain  of  the  Ohio  River  near  Coraopolis,  Pennsylvania.  The  water  is 
pumped  through  one  radial  and  two  vertical  wells  to  a  3.5  million  gallon  per  day  treatment 
plant  for  softening  and  removal  of  small  quantities  of  iron  and  manganese  (Weston,  1984). 

During  the  ABB-ES  site  inspection  of  the  motor  pool  (ABB-ES,  1991),  four  boreholes  were 
drilled  around  the  perimeter  of  the  Base  motor  pool  area  for  the  installation  of  groundwater 
monitoring  wells  into  the  overburden  soils.  Although  sporadic,  isolated  occurrences  of 
groundwater  were  noted,  no  wells  were  installed  because  no  discrete  shallow  subsurface 
aquifer  reportedly  exists  in  the  area  (ABB-ES,  1991). 
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Table  3-4  Well  Location  Data 


Weil  # 

Well  Location 
Lat-Long 

Owner 

Altitude 

(AMSL) 

Well  Depth 
(ft) 

Yield 

(gpm) 

Use 

23 

402713-801444 

James  Nealis 

1080 

152 

20 

NA 

n 

402722-801 400 

Frank  Messnios 

1040 

110 

8 

NA 

28 

402709-801210 

Steve  Krawchyk 

900 

162 

12 

NA 

31 

402830-801428 

Alpha  Cogar 

1000 

105 

6 

NA 

32 

402706-801438 

E.  Eberhardt 

980 

115 

3 

NA 

37 

402700-801454 

Emil  Gomla 

960 

55 

250 

NA 

38 

402703-801446 

Richard  Thomas 

980 

102 

20 

NA 

95 

402955-801231 

F.  McGartland 

1080 

75 

NA 

NA 

101 

402646-801402 

NA 

1120 

NA 

NA 

NA 

105 

402712-801400 

NA 

1060 

NA 

NA 

NA 

261 

402739-801310 

NA 

1120 

NA 

NA 

NA 

367 

402929-801114 

G.  Rochanowski 

1120 

110 

10 

NA 

373 

402743-801413 

Wushnic 

1000 

200 

1 

NA 

382 

402652-801 336 

NA 

1060 

NA 

NA 

NA 

383 

402652-801 336 

NA 

1080 

NA 

NA 

NA 

480 

402652-801436 

J.  Newman 

940 

151 

3 

NA 

NA 

403030-801624 

Dan  Mawzin 

1080 

155 

4 

Private  water  supply 

NA 

403118-801444 

Durdum 

1080 

120 

20 

Private  water  supply 

NA 

402806-801113 

E.  Phillips 

1100 

55 

10 

Private  water  supply 

NA 

403000-801212 

Astorino  Blue  Cross 

1160 

32 

NA 

Monitoring  Well 

NA 

403000-801212 

Astorino  Blue  Cross 

1160 

28 

NA 

Monitoring  Well 

NA 

403000-801212 

Astorino  Blue  Cross 

1160 

41 

NA 

Monitoring  Well 

NA 

402914-801342 

Pittsburgh  Airport 

1120 

29 

NA 

Piezometer 

NA 

402942-901331 

Pittsburgh  Airport 

1100 

15 

NA 

Piezometer 

NA 

402930-801321 

Pittsburgh  Airport 

1120 

15 

NA 

Piezometer 

NA 

403040-801212 

B.  Bonham 

1100 

200 

2.5 

Private  water  supply 

Sources:  Pennsylvania  Department  of  Conservation  and  Natural  Resources  (DNR)  Well  Map  Inventory  Data  Fdes, 
January  1996;  Pennsylvania  Bureau  of  Topographic  and  Geological  Survey  May,  January  1 996;  Pennsylvania  DCNR 
Water  Well  Inventory  Reports  (dates  vary). 


Note:  AMSL  Above  Mean  Sea  Level 

NA  Information  Not  Available 
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According  to  Act  2,  Chapter  3,  Section  2B,  of  the  Land  Recycling  and  Environmental 
Remediation  Standards  Act  (Commonwealth  of  Pennsylvania,  1 995),  the  PaDER  "will  consider 
groundwater  to  be  an  aquifer  without  further  hydrogeologic  study  or  evaluation  if  a  developed 
spring  or  a  typically  constructed  well  is  drilled  in  a  formation  or  group  of  formations  yields 
water  year  round  in  an  amount  greater  than  200  gallons/day.  For  the  purpose  of  applying  the 
definition  of  aquifer  in  Act  2  to  the  Statewide  Health  Standard  of  Section  303(b)(3),  the 
Department  considers  an  aquifer  used,  in  the  absence  of  any  specific  information,  if  any 
drinking  water  or  agricultural  use  exists  within  the  area  extent  of  the  aquifer.  Aquifers  not 
actually  used  as  defined  above,  will  be  considered  by  the  Department  to  be  currently  planned 
for  use  when  the  aquifer  may  be  used  for  drinking  water  or  agricultural  use  with  reasonable 
treatment.  Aquifer  usage  determinations  may  be  evaluated  by  utilizing  hydrogeologic, 
geologic,  and  water  resource  reports  published  by  the  U.S.  Geological  Survey...” 

Groundwater  contained  within  the  overburden  soils  occurring  beneath  the  base  was  evaluated 
during  the  SI.  The  results  of  this  study  and  the  results  of  the  site  inspection  of  the  motor  pool 
(ABB-ES,  1991)  shows  that  the  overburden  soils  are  relatively  thin  beneath  the  facility  and 
contain  only  isolated,  sporadic  occurrences  of  groundwater.  Act  2,  Chapter  3,  Section  2B  of 
the  Land  Recycling  and  Environmental  Remediation  Standards  Act  states  that  for  a 
groundwater  zone  to  be  considered  an  aquifer,  a  well  installed  into  the  water-bering  zone 
should  be  able  to  sustain  year  round  water  yields  of  200  gallons  per  day.  Based  on  the 
sporadic  occurrences  of  groundwater  within  the  thin  overburden  soils,  it  is  unlikely  that  a  well 
installed  into  these  soils  could  sustain  year  round  withdrawals  in  amounts  equal  to,  or  greater 
than,  200  gallons  per  day.  The  results  of  this  qualitative  evaluation  suggests  that  the 
overburden  soils  proximal  to  the  171st  ARW  do  not  have  the  potential  to  be  considered  an 
aquifer  per  Act  2,  Chapter  3,  Section  2B  of  the  Land  Recycling  and  Environmental  Remediation 
Standards  Act. 

The  Base  originally  had  two  bedrock  wells  which  produced  poor  quality  water  with  high  iron 
content.  In  the  1 970s,  these  wells  were  abandoned  because  of  poor  water  quality  (Weston, 
1984).  The  wells  remain  but  have  been  sealed  with  concrete.  The  Base  purchased  water 
from  the  county  as  a  back-up  supply,  even  when  their  own  wells  were  producing. 


3.6  CRITICAL  HABITATS/ENDANGERED  SPECIES 

There  are  no  known  endangered  species  of  birds  or  animals  listed  as  native  to  Pennsylvania 
within  a  50-mile  radius  of  the  Pittsburgh  lAP  (Weston,  1984).  There  are  no  known 
endangered  species  or  critical  habitats  in  the  vicinity  of  the  Base  (Weston,  1984). 
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4.0  FIELD  PROGRAM 


The  methods  and  procedures  used  to  conduct  the  SI  field  effort  at  Site  7,  171st  ARW  of  the 
Pennsylvania  ANG,  Coraopolis,  Pennsylvania  are  presented  in  this  section.  The  procedures 
for  sampling  soil  gas,  soil,  surface  sediment,  and  groundwater  are  discussed  along  with 
procedures  for  piezometer  installation,  soil  boring  abandonment,  and  Quality  Control  (QC) 
sample  collection. 


4.1  SUMMARY 

Field  activities  conducted  from  October  31  to  November  18,1 994,  and  August  23  to  August 
31,1 995,  at  Site  7  (the  POL  Storage  Area  and  the  Fuel  Hydrant  Pipeline)  included  both  field 
screening  and  confirmational  activities.  SI  field  program  activities  followed  the  guidelines 
established  in  the  WP  (EARTH  TECH,  1 994)  and  WPA  (EARTH  TECH,  1 995).  Minor  deviations 
from  the  WP  and  WPA  made  during  the  field  effort  are  documented  on  Field  Change  Request 
forms,  which  are  presented  in  Appendix  A.  The  QC  levels  used  for  field  and  confirmation 
activities  were  Hazardous  Waste  Remedial  Actions  Program  (HAZWRAP)  Levels  A  through  C 
QC  protocols  as  summarized  below,  in  accordance  with  "Requirements  for  Quality  Control  of 
Analytical  Data  (DOE/HWP  65/R1,  July  1990a)  and  "Quality  Control  Requirements  for  Field 
Methods"  (DOE/HWP  69/R1,  July  1990b). 

Level  A:  Field  survey,  using  a  Photoionization  Detector  (PID),  of  soil  samples  for 
safety  considerations  and  preliminary  field  screening. 

Level  B:  Field  analytical  screening  of  soil  gas,  soil,  and  groundwater  samples  to 
determine  levels  of  Volatile  Organic  Compound  (VOCs)  using  an  on-site  Gas 
Chromatograph  (GC). 

Level  C:  Collection  and  analysis  by  an  off-site  analytical  laboratory  of  soil  and 
sediment  samples  to  determine  levels  of  Benzene,  Toluene,  Ethylbenzene,  Xylene 
(BTEX)  and  TPH. 

A  geologist  was  present  during  sampling  activities  to  log  samples,  monitor  installation 
operations,  record  soil  data,  and  prepare  boring  logs.  Field  documentation  procedures  were 
followed  in  accordance  with  the  WP  (EARTH  TECH,  1 994).  Field  logs  generated  by  the  field 
activities  are  presented  in  Appendix  B.  Field  activities  are  summarized  in  Table  4-1  and  are 
described  in  detail  in  the  following  sections. 


4.2  FIELD  SCREENING  ACTIVITIES 

Field  screening  using  the  PID  was  conducted  to  identify  high  concentrations  of  contaminants 
present  in  soil  samples  for  both  safety  considerations  and  as  a  preliminary  soil  screening.  Field 
screening  activities  using  the  on-site  GC  were  used  to  qualitatively  delineate  areas  of  possible 
contamination  in  Site  7  soils,  to  provide  guidance  for  the  placement  of  the  confirmation  soil 
borings,  and  to  assist  in  the  selection  of  confirmation  soil  samples  for  laboratory  analyses. 
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Table  4-1  Summary  of  Site  Investigation  Activities 
171st  Air  Refueling  Wing.  Pennsylvania  ANG 
Coraopolis,  Pennsylvania 
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Screening  activities  included  a  geophysical  survey,  a  soil  organic  vapor  (SOV)  survey,  soil  and 
groundwater  sample  collection  and  on-site  analysis  using  a  GC,  and  installation  of  temporary 
piezometers.  Table  4-2  summarizes  the  screening  sample  locations.  Soil  gas,  groundwater, 
and  soil  screening  sample  collection  and  analysis  activities  were  conducted  by  EnviroSurv,  a 
firm  subcontracted  to  EARTH  TECH.  On-site  analytical  methods  are  discussed  in 
Section  4.2.6.  Temporary  piezometers  were  installed  and  water  levels  were  measured  to 
possibly  assist  in  determining  the  direction  of  groundwater  flow.  All  field  screening  activities 
were  conducted  according  to  the  HAZWRAP  QC  Level  A  protocols  for  the  PID  and  Level  B 
protocols  for  the  on-site  GC(DOE/HWP-69/R1 ,  1990b). 

For  both  the  1994  and  1995  field  efforts,  public  utility  and  Base  utility  representatives  were 
contacted  to  confirm  the  location  of  underground  utilities. 

4.2.1  Geophysics  Survey 

During  the  1994  field  effort,  EARTH  TECH  personnel  conducted  a  geophysical  survey  to 
identify  and  locate  underground  utilities,  the  fuel  hydrant  pipeline,  and/or  other  structures 
present  in  the  subsurface.  The  survey  was  completed  prior  to  the  advancement  of  any 
sampling  devices  into  the  soil.  Two  non-destructive  geophysical  instruments  were  used,  a 
point-source  magnetometer  (i.e.,  a  TW-6  metal  detector)  and  groundwater  penetrating  radar 
(GPR).  A  TW-6  metal  detector  is  a  portable,  hand-held  transmitter-receiver  type  instrument. 

It  was  operated  in  the  Inductive  Locating  Mode  to  locate  the  jet  fuel  pipeline  and  other  metallic 
subsurface  conductors,  such  as  power  and  communication  cables  and  natural  gas  lines.  The 
GPR  instrument  used  was  the  GSSI  SIR  System  3  Radar.  A  GPR  survey  grid  with 
perpendicular  traverses  was  established  over  the  areas  of  interest,  all  GPR  records  were 
labeled,  and  the  location  of  the  grid  lines  were  noted  on  the  records.  The  GPR  was  used  to 
locate  a  wide  variety  of  subsurface  utility  lines  such  as  water  mains,  sanitary  and  storm  sewer 
lines,  and  a  UST.  Details  of  the  geophysics  survey  are  presented  in  Appendix  C. 

4.2.2  Soil  Organic  Vapor  Survey 

The  SOV  survey  consisted  of  the  collection  and  on-site  field  GC  analysis  of  soil  gas  samples. 
Samples  were  collected  using  a  truck-mounted  hydraulic  unit,  and  a  Geoprobe®  sampling 
system.  Three  ft  lengths  of  3/4-inch  outer  diameter  (OD),  hollow,  steel  pipe  were  driven  to 
depths  between  2  to  1 8  ft  bgs  by  a  Geoprobe®  hydraulic  hammer.  Once  the  desired  sampling 
depth  was  reached,  the  probes  were  withdrawn  approximately  1  ft.  This  process  detached 
the  drive  tip  and  allowed  soil  gas  to  enter  the  hollow  rods.  The  below-ground  end  of  each 
probe  was  fitted  with  a  threaded  valve  and  a  Teflon®  gasket.  Polyethylene  tubing  was 
connected  to  the  valve  and  to  a  sampling  bulb  and  vacuum  pump  located  inside  the  truck. 
The  vacuum  pump  was  used  to  actively  draw  soil  gas  into  the  tubing.  The  tubing  assembly 
was  purged  of  approximately  3  to  5  tubing  volumes,  typically  2  liters  of  air,  prior  to  sample 
collection.  A  vacuum  gauge  monitored  the  vacuum  level  to  ensure  adequate  gas  flow  from 
the  vadose  zone.  The  volume  of  air  within  the  probe  was  purged  by  evacuating  appropriate 
volumes  of  gas.  Evacuation  time  in  minutes  versus  the  vacuum  in  inches  of  mercury  was 
used  to  calculate  the  necessary  evacuation  time.  Samples  were  then  collected  in  glass  bulbs 
fitted  with  Teflon®  stopcocks  and  delivered  to  the  on-site  GC  analyst.  Soil  gas  was 
subsampled  (duplicate  injections)  in  volumes  ranging  from  1  //I  to  2  ml,  depending  on  the 
suspected  VOC  concentrations  at  any  particular  location. 
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Table  4-2  Field  Sampling  Summary 
171st  Air  Refueling  Wing,  Pennsylvania  ANG 
Coraopolis,  Pennsylvania 


Sample  ID 

Matrix 

Type 

Depth  (ft) 

SG-1  (POL  Facility) 

Soil  gas 

Screening 

5 

SG-2  (POL  Facility) 

Soil  gas 

Screening 

5 

SG-3  (POL  Facility) 

Soil  gas 

Screening 

15 

SG-4  (POL  Facility) 

Soil  gas 

Screening 

5 

SG-5  (POL  Facility) 

Soil  gas 

Screening 

5 

SG-6  (POL  Facility) 

Soil  gas 

Screening 

18 

SG-7  (POL  Facility) 

Soil  gas 

Screening 

12 

SG-8  (POL  Facility) 

Soil  gas 

Screening 

5 

SG-10  (POL  Facility) 

Soil  gas 

Screening 

8.5 

SG-1 1  (POL  Facility) 

Soil  gas  /  water 

Screening 

9  /5 

SG-1 2  (POL  Facility) 

Soil  gas  /  soil 

Screening 

5,  10  ,15  /  8-9 

SG-1 4  (POL  Facility) 

Soil 

Screening 

0.5  -  1.5 

SG-1 5  (POL  Facility) 

Soil  gas  /  water 

Screening 

9  18 

SG-1 6  (POL  Facility) 

Soil  gas  /  water 

Screening 

5  /2 

SG-1 7  (POL  Facility) 

Soil  gas  /  water 

Screening 

10  /9 

SG-1 8  (POL  Facility) 

Soil  gas 

Screening 

5,  10 

SG-1 9  (POL  Facility) 

Soil  gas  /  water 

Screening 

9  /8 

SG-20  (POL  Facility) 

Soil  gas  /  soil 

Screening 

5,  10 

SG-22  (POL  Facility) 

Soil  gas 

Screening 

9 

SG-24  (POL  Facility) 

Soil  gas 

Screening 

6 

SG-25  (POL  Facility) 

Water 

Screening 

4 

SG-26  (POL  Facility) 

Soil  gas 

Screening 

9 

SG-29  (POL  Facility) 

Soil 

Screening 

0.5  -  1.5 

SG-30  (POL  Facility) 

Soil 

Screening 

0.5  -  1.5 

SG-31  (POL  Facility) 

Soil  gas 

Screening 

6 

SG-32  (POL  Facility) 

Soil  gas 

Screening 

7.5 

SG-33  (POL  Facility) 

Soil  gas 

Screening 

5 

SG-34  (POL  Facility) 

Soil  gas 

Screening 

5 

SG-35  (Fuel  Hydrant  Pipeline) 

Soil  gas  /  water 

Screening 

8.5  /5 

SG-36  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

5 

SG-37  (Fuel  Hydrant  Pipeline) 

Soil 

Screening 

5  -  7 

SG-38  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

7 

SG-39  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

5 

SG-40  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

3 

SG-41  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

10 
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Table  4-2  (continued) 


Sample  ID 

Matrix 

Type 

Depth  (ft) 

SG-42  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

8 

SG-43  (Fuel  Hydrant  Pipeline) 

Soil  gas  /  water 

Screening 

5,  10,  13  /II 

SG-44  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

5.5 

SG-45  (Fuel  Hydrant  Pipeline) 

Soil  gas  /  water 

Screening 

5.5  /3.8 

SG-46  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

5 

SG-47  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

12 

SG-48  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

7.5 

SG-49  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

7 

SG-50  (Fuel  Hydrant  Pipeline) 

Soil  gas  /  water 

Screening 

9  /  3  and  4.8 

SG-51  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

5,  9.5 

SG-52  (Fuel  Hydrant  Pipeline) 

Soil 

Screening 

10-11 

SG-53  (Fuel  Hydrant  Pipeline) 

Soil  gas  /  soil 

Screening 

6  /5-7 

SG-54  (POL  Facility) 

Soil  gas 

Screening 

12 

SG-55  (POL  Facility) 

Soil  gas 

Screening 

12 

SG-56  (POL  Facility) 

Soil  gas 

Screening 

10 

SG-57  (POL  Facility) 

Soil  gas  /  water 

Screening 

9  /4 

SG-58  (POL  Facility) 

Soil  gas 

Screening 

4 

SG-59  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

6 

SG-60  (Fuel  Hydrant  Pipeline) 

Soil  gas  /  water 

Screening 

5  /5 

SG-61  (Fuel  Hydrant  Pipeline) 

Soil  gas  /  water 

Screening 

9  /  5 

SG-62  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

5,  10,  15 

SG-63  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

5,  10,  15 

SG-64  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

5,  10,  15,  18 

SG-65  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

10,  15 

SG-66  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

5,  9 

SG-67  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

SG-68  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

5 

SG-69  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

10,  15 

SG-70  (Fuel  Hydrant  Pipeline) 

Soil  gas 

Screening 

15 

PZ-5  (Fuel  Hydrant  Pipeline) 

Water 

Screening 

3 

SB-1  (POL  Facility) 

Soil 

Confirmation 
(of  SG-54) 

4-6,  9-1 1 

SB-2  (POL  Facility) 

Soil 

Confirmation 
(of  SG-20) 

3-5,  7-9 

SB-3  (POL  Facility) 

Soil 

Confirmation 
(of  SG-14) 

0-1 
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Table  4-2  (continued) 


Sample  ID 

Matrix 

Type 

Depth  (ft) 

SB-4  (POL  Facility) 

Soil 

Confirmation 
(of  SG-25) 

3-5 

SB-5  (PCL  Facility) 

Soil 

Confirmation 
(of  SG-15) 

3-5 

SB-6  (POL  Far'!-  ) 

Soil 

Confirmation 
(of  SG-57) 

3-5,  7-9 

SB-7  (Fuel  Hydrant 

Soil 

Confirmation 
(of  SG-42) 

5-7 

SB-8  (Fuel  Hydrant  Pipeline) 

Soil 

Confirmation 
(of  SG-43) 

9-11 

SB-9  (Fuel  Hydrant  Pipeline) 

Soil 

Confirmation 
(of  SG-44) 

3-5 

SB-10  (Fuel  Hydrant  Pipeline) 

Soil 

Confirmation 
(of  SG-45) 

3-5 

SB-1 1  (Fuel  Hydrant  Pipeline) 

Soil 

Confirmation 
(of  SG-51) 

3-5,  7-9 

SB- 12  (Fuel  Hydrant  Pipeline) 

Soil 

Confirmation 
(of  SG-50) 

3-5,  7-9 

SB-13  (Fuel  Hydrant  Pipeline) 

Soil 

Confirmation 
(of  SG-49) 

4-6 

SB-14  (Fuel  Hydrant  Pipeline) 

Soil 

Confirmation 
(of  SG-29) 

2-4 

SB-15  (Fuel  Hydrant  Pipeline) 

Soil 

Screening/ 

Confirmation 

1-3,  3-5,  5-7,  9-11, 

11-13  /3-5 

SB-16  (Fuel  Hydrant  Pipeline) 

Soil 

Screening/ 

Confirmation 

3-5,  6.5-8.5  / 

3-5,  6. 5-8. 5 

SB-17  (Fuel  Hydrant  Pipeline) 

Soil 

Screening/ 

Confirmation 

3-5,7-9,  11-13  / 

3-5,  7-9 

SB-18  (Fuel  Hydrant  Pipeline) 

Soil 

Screening/ 

Confirmation 

3-5,  7-9,  12-12.5  / 

3-5,  12-12.5 

SB-1 9  (Fuel  Hydrant  Pipeline) 

Soil 

Screening/ 

Confirmation 

3-5  /3-5 

SB-20  (Fuel  Hydrant  Pipeline) 

Soil 

Screening 

3-5,  7-9,  11-13 
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Copies  of  the  SOV  survey  reports  are  presented  in  Appendix  D.  SOV  survey  findings  are 
discussed  in  Section  6.0,  Investigation  Findings, 

Soil  Gas  Sampling  -  1994  Field  Efforl 

Fifty  soil  gas  locations,  of  which  25%  were  to  include  vertical  profile  sampling,  were  proposed 
in  the  WP  (EARTH  TECH,  1 994).  Vertical  profile  sampling  involves  collecting  multiple  samples 
at  different  depths  bgs  from  the  same  boring,  i.e.,  at  target  depths  of  5  ft,  10  ft,  and  1 5  ft. 

If  refusal  was  encountered  before  reaching  the  target  depth,  a  sample  was  collected.  During 
the  SI  field  work,  56  soil  gas  samples  were  collected  from  49  locations.  Five  soil  gas 
locations  were  sampled  as  vertical  profiles  including  5  vertical  profiles  (SG-12  at  5,  10,  and 
15  ft  bgs;  SG-18  and  SG-20  at  5  and  10  ft  bgs;  SG-43  at  5,  10,  and  13  ft  bgs;  and  SG-51 
at  5  and  9.5  ft  bgs).  Either  the  bedrock  was  too  shallow  for  deeper  sampling  depths  or  the 
formation  permeability  was  too  low  for  the  extraction  of  soil  gas.  Figures  4-1  and  4-2  identify 
the  sampling  locations.  The  rationale  for  the  deviations  from  the  WP  is  discussed  below. 

Five  of  the  original  50  soil  gas  points  were  relocated  (SG-54  through  SG-58).  The  original 
sampling  points  were  topographically  down-gradient  from  the  POL  Storage  Area.  Soil  gas 
samples  collected  between  the  five  original  points  and  the  POL  Storage  Area  did  not  indicate 
any  contamination;  therefore,  the  five  topographically  down-gradient  locations  were  omitted. 
The  resulting  five  soil  gas  points  were  relocated  to  screen  other  locations  in  the  POL  Storage 
Area. 

Six  additional  soil  gas  points  (SG-51  through  SG-53  and  SG-59  through  SG-61)  were  added 
along  the  Fuel  Hydrant  Pipeline.  Three  of  these  five  points  (SG-51 , 52,  and  59)  were  located 
topographically  down-gradient  of  soil  gas  points  where  contaminants  had  already  been 
detected.  The  other  two  points  (SG-60  and  SG-61 ),  at  the  request  of  the  Base,  were  located 
in  an  area  of  proposed  construction  located  at  the  end  of  the  pipeline. 

Low  permeability  encountered  in  five  of  the  locations  made  soil  gas  extraction  difficult  or 
impossible.  Instead,  soil  samples  for  QC  Level  B  (DOE/HWP  65/R1,  July  1990)  screening 
samples  were  collected  from  locations  SG-14,  SG-29,  SG-30,  SG-37,  and  SG-52,  as  shown 
on  Figures  4-1  and  4-2,  In  another  of  the  locations  designated  for  a  soil  gas  samples,  SG-25, 
the  soil  was  saturated,  precluding  the  possibility  of  extracting  any  vapors  from  this  area. 
Instead,  a  water  sample  was  collected  here.  Additionally,  the  bedrock  was  too  shallow  for 
either  the  collection  of  a  soil  gas  or  soil  sample  in  the  proposed  soil  gas  sample  location  SG-09 
and  no  water  was  present;  therefore,  no  sample  was  collected. 

Soil  Gas  Sampling  -  1995  Field  Effort 

A  total  of  14  soil  gas  samples  (6  of  which  were  optional)  from  10  locations  (4  of  which  were 
optional)  were  proposed  for  screening  (EARTH  TECH,  1995).  Soil  gas  samples  were 
subsequently  collected  from  eight  of  nine  sampling  locations  (SG-62  through  SG-66  and 
SG-68  through  SG-70).  Soil  of  low  permeability  was  present  at  SG-67;  therefore,  no  soil  gas 
sample  was  collected.  A  total  of  18  soil  gas  samples  were  collected  and  screened  on-site 
(Figure  4-2).  These  sampling  points  were  located  at  the  end  of  the  Fuel  Hydrant  Pipeline,  off 
of  Hydrant  Pit  5,  in  an  area  where  construction  of  a  fuel  test  cell  building  is  planned. 
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4.2.3  Piezometer  Installation 


On  November  12,  1994  six  temporary  piezometers  (PZ-1  through  PZ-6)  were  installed  using 
the  truck-mounted  Geoprobe®  hydraulic  sampling  unit.  Three  piezometers,  PZ-1,  PZ-2,  and 
PZ-3  were  located  within  the  POL  Storage  Area  (Figure  4-1 ).  Piezometers  PZ-4,  PZ-5,  and  PZ- 
6  were  located  along  the  Fuel  Hydrant  Pipeline  (Figure  4-2).  Once  the  holes  were  bored  using 
3/4-inch  outer  diameter  (OD)  steel  rods,  1 /4-inch  polyvinyl  chloride  (PVC)  screen  and  casing 
were  lowered  into  the  resulting  borehole.  The  depth  to  groundwater  was  measured  using  an 
electronic  water  level  indicator  three  days  after  the  piezometers  had  been  installed,  allowing 
time  for  water  levels  to  stabilize.  Subsequent  to  the  measuring  of  the  water  levels,  the 
piezometers  were  abandoned  by  pulling  the  piezometer  casing  and  filling  the  borehole  with 
granular  bentonite.  The  refusal  depths,  surface  elevations,  and  bedrock  elevations  for  the  six 
temporary  piezometers  are  summarized  in  Table  6-1  in  Section  6.  The  measured  vyater  levels, 
surface  elevations,  and  water  level  elevations  for  the  six  piezometers  are  included  in  Table  6-2 
in  Section  6. 

One  groundwater  sample  was  collected  from  piezometer  PZ-5  and  screened  using  the  on-site 
GC  according  to  the  analytical  method  discussed  in  Section  4.2.6. 

4.2.4  Groundwater  Screening 

Groundwater  samples  were  collected  using  the  Geoprobe®  hydraulic  sampling  unit  used  for 
soil  gas  sampling.  The  Geoprobe®  unit  was  used  to  drive  a  3/4-inch  OD  steel  rod  to  the 
selected  sampling  depth.  The  rods  were  withdrawn  from  the  borehole  and  PVC  screen  and 
casing  were  installed  in  the  resulting  borehole.  Samples  were  collected  via  an  inertia  pump 
method,  using  dedicated  polyethylene  tubing  equipped  with  a  reusable  stainless  steel  check 
valve.  The  tubing  was  raised  and  lowered  above  the  screen  section  until  a  minimum  of  three 
tubing  volumes  had  been  purged.  In  some  cases,  the  aquifer  did  not  recharge  sufficiently  to 
purge  three  volumes.  In  these  situations,  whatever  water  that  could  be  extracted  was 
collected.  This  pumping  method  did  not  aerate  the  groundwater  and  therefore,  was 
appropriate  for  analyses  of  VOCs.  The  tubing  was  withdrawn  from  the  rods  and  the  water 
remaining  in  the  tubing  was  poured  into  40-ml  glass  vials  with  Teflon®-lined  caps.  The  vials 
were  immediately  delivered  to  the  on-site  GC  analyst.  The  methods  used  to  analyze  the 
groundwater  screening  sample  are  discussed  in  Section  4.2.6. 

Groundwater  Sampling  -  1994  Field  Effort 

The  collection  of  16  groundwater  samples  was  proposed  in  the  WP  (EARTH  TECH,  1994). 
Eight  of  these  samples  were  proposed  to  be  collected  from  soil  gas  points  and  eight  were 
proposed  to  be  collected  from  soil  sampling  locations.  The  field  program  deviated  from  the 
WP  in  that  14  groundwater  samples  were  collected  from  soil  gas  locations  and  one  sample 
was  collected  from  a  piezometer  (Figures  4-1  and  4-2).  Deviations  from  the  WP  are  discussed 
below. 

Nine  groundwater  samples  were  to  be  collected  from  the  POL  Storage  Area.  Due  to  extraction 
problems,  two  of  the  sample  locations  were  deleted  and  proposed  sampling  locations  were 
adjusted.  A  total  of  seven  groundwater  samples  were  collected  in  the  POL  Storage  Area  and 
analyzed  on-site. 
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Seven  groundwater  samples  were  to  be  collected  along  the  Fuel  Hydrant  Pipeline.  A  total  of 
eight  groundwater  samples,  including  the  one  collected  from  piezometer  PZ-5,  were  collected 
from  along  the  fuel  pipeline  and  analyzed  on-site. 

Groundwater  Sampling  -  1 995  Field  Effort 

The  collection  of  groundwater  samples  was  proposed  in  the  WPA  (EARTH  TECH,  1995) 
provided  groundwater  was  encountered.  However,  since  no  saturated  soils  were  encountered, 
no  groundwater  samples  were  collected  for  screening. 

4.2.5  Soil  Screening 

Soil  screening  was  conducted  using  the  Geoprobe®  sampling  system  which  is  similar  to  that 
used  for  collection  of  soil  gas  and  groundwater  samples.  Soil  screening  samples  were  either 
collected  in  4  six-inch  long  stainless  steel  liners  or  an  acetate  liner  fitted  within  a  1 .5-inch 
wide  by  2-ft  long  piston  soil  sampler.  These  liners  facilitate  easy  sample  removal  and  visual 
examination  of  the  ends  of  the  sleeves.  The  soil  sampler  was  driven  in  a  manner  similar  to 
the  SOV  probes.  When  the  top  of  the  sample  interval  was  reached,  a  reverse  threaded  screw, 
which  holds  the  drive-point  in  position,  was  loosened  and  removed  to  allow  the  soil  to  enter 
the  sample  barrel  as  it  was  driven  to  the  end  of  the  sampling  interval.  Immediately  upon 
retrieval,  the  sample  barrel  was  opened,  the  end  of  the  leading  stainless  steel  liner  was 
screened  using  a  PID  meter,  and  the  reading  recorded.  A  field  screening  soil  sample  was 
collected  from  the  end  of  the  bottom  stainless  steel  liner,  or  a  composite  of  all  the  soil  in  the 
acetate  liner,  and  placed  in  a  pre-cleaned  40-ml  vial  for  on-site  GC  analysis.  Vials  were  filled 
so  that  there  was  as  little  air  space  as  possible,  sealed  air  tight,  and  hand  delivered  to  the  on¬ 
site  GC  analyst.  The  analytical  methods  used  to  screen  the  soil  samples  are  discussed  in 
Section  4.2.6. 

Soil  Screening  -  1 994  Field  Effort 

Nine  soil  samples  were  collected  for  screening  (Figures  4-1  and  4-2)  although  36  samples 
'  "5  proposed  in  the  WP  (EARTH  TECH  1994).  One  of  the  original  purposes  of  the  soil 

7  to  select  the  locations  of  the  Level  C  soil  samples.  Because  of  the  close 
proximity  ji  tne  soil  gas  sample  points  in  the  SOV  survey  and  the  fact  that  bedrock  was 
shallow  in  several  areas,  the  Level  B  screening  of  confirmation  soil  samples  was  determined 
to  be  unnecessary  and  deleted  from  the  field  program.  Subsequently,  samples  for  screening 
were  collected  from  locations  where  the  soil  permeability  was  too  low  for  the  collection  of  soil 
gas.  In  addition,  a  soil  sample  for  Level  B  screening  was  collected  adjacent  to  a  soil  gas  point 
to  support  the  results  for  the  soil  gas  analysis. 

Soil  Screening  -  1 995  Field  Effort 

The  1 995  SOV  survey  results  were  used  to  select  the  location  of  Level  C  soil  samples. 
Twenty  soil  samples  from  seven  locations  (Figure  4-2)  at  the  end  of  the  fuel  pipeline  were 
collected  for  Level  B  screening  although  four  samples  from  two  locations  were  proposed  in 
the  WPA  (EARTH  TECH,  1995).  Samples  from  five  of  these  locations  were  collected  as 
confirmation  samples  and  screened  on-site  to  determine  which  samples  would  be  submitted 
for  laboratory  analyses.  Four  locations  for  Level  C  soil  sampling  (SB-1 5  through  SB-18)  were 
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selected  around  the  perimeter  area.  A  fifth  location  (SB-19)  was  selected  at  SG-67  where 
soils  were  not  permeable  enough  to  collect  soil  gas  data.  Samples  were  collected  using 
stainless  steel  liners  for  potential  Level  C  analysis  alternating  with  acetate  liners  for  Level  B 
screening  only.  All  samples  were  screened  to  obtain  a  vertical  profile  in  addition  to 
determining  which  of  the  samples  would  be  shipped  for  confirmation  analyses.  Upon 
completion  of  the  on-site  GC  analysis  it  was  determined  that  two  additional  soil  screening 
locations  were  necessary  to  further  delineate  possible  soil  contamination.  The  sampling  points 
(SB-20  and  SB-21)  were  located  by  stepping  out  27  ft  east  from  SB-1 5  and  40  ft  southeast 
from  SG-64,  respectively  (Figure  4-2).  Soil  samples  were  collected  and  analyzed  using  the  on¬ 
site  GC. 

4.2.6  On-Site  Analytical  Methods 

Target  compounds  for  soil  screening  using  the  on-site  GC  are  listed  in  Table  4-3  along  with 
their  approximate  detection  limits.  The  detection  limit  for  each  of  the  compounds  is 
dependent  upon  the  sensitivity  of  the  detector  to  the  individual  compound  as  well  as  the 
volume  of  the  injection.  The  mobility  of  BTEX  makes  them  good  indicators  of  contaminant 
migration  at  sites  with  potential  fuel  contamination. 

Table  4-3  Screening  Target  Compounds  and  Quantitation  Limits 
171st  Air  Refueling  Wing,  Pennsylvania  ANG 
Coraopolis,  Pennsylvania 


Quantitation  Limits 


Soil-gas  (ppm) 

Water  (ppb) 

Soil  (ppb) 

Benzene 

0.50 

2.0 

2.0 

Toluene 

0.50 

2.0 

2.0 

Ethylbenzene 

0.50 

2.0 

2.0 

Total  Xylenes 

1.0 

2.0 

5.0 

Total  JP-4  Volatiles 

20.0 

25.0 

50.0 

trans-1 ,2-DCE 

0.1 

2.0 

2.0 

cis-1 ,2-DCE 

0.1 

2.0 

2.0 

1,2-DCA 

0.1 

2.0 

2.0 

TCE 

0.01 

0.2 

0.2 

PCE 

0.01 

0.0 

0.2 

trans-1,2-DCE 

cis-1,2-DCE 

1,2-DCA 

TCE 

PCE 


trans-1 ,2-dichloroethene 
cis-1 ,2‘dichloroethene 
1 ,2-dichloroethane 
trichloroethene 
tetrachloroethene 


ppm  parts  per  million 
ppb  parts  per  billion 
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All  samples  collected  for  on-site  analysis  were  analyzed  using  a  Shimadzu  1 4A  laboratory- 
grade  GC  equipped  with  both  an  electron  capture  detector  and  flame-ionization  detector. 
Three-point  calibrations  were  performed  to  ensure  analyses  for  the  target  analytes  were  within 
the  linear  range  of  the  analytical  equipment.  The  instrument  calibrations  were  checked 
periodically  throughout  each  day  to  monitor  the  response  factor  and  retention  time.  All  field 
screening  protocols  and  analytical  results  are  included  in  EnviroSurv's  report  in  Appendix  D. 
Analytical  results  are  discussed  in  Section  6.0  -  Investigation  Findings. 


4.3  CONFIRMATION  ACTIVITIES 

Confirmations!  activities  consisted  of  soil  and  sediment  sample  collection  and  chemical 
analyses  by  a  laboratory  as  described  in  the  following  subsections.  Locations  of  the 
confirmational  soil  samples  were  based  upon  the  screening  results. 

4.3.1  Subsurface  Soil  Sampling 

Subsurface  soil  sampling  locations,  as  well  as  selection  of  samples  submitted  for  confirmation 
laboratory  analyses,  were  based  on  field  screening  results.  Subsurface  soil  samples  were 
collected  in  the  same  manner  as  the  soil  screening  samples,  described  in  Section  4.2.5.  Four 
6-inch  long  stainless  steel  liners  were  placed  in  each  sampler  and  contain  each  soil  sample. 
The  four  liners  were  wrapped  and  held  together  with  PVC  sheeting.  Each  sample  was  driven 
to  the  required  depth,  retrieved,  opened,  and  the  stainless  steel  liners  removed.  The  PVC 
over-wrap  was  removed  and  the  ends  of  the  liners,  those  which  were  three-quarters  or  more 
full,  were  immediately  sealed  with  Teflon®  sheeting  and  PVC  caps.  For  screening  purposes 
the  soil  from  the  sampling  shoe  or  bottom  liner  was  placed  in  40-ml  vials  for  on-site  GC 
analysis.  The  liners  were  then  labeled  according  to  the  WP  (EARTH  TECH,  1 994)  and  stored 
at  approximately  4®C  in  a  cooler  filled  with  bagged  ice.  The  cooler  was  shipped  to  the 
laboratory  at  the  end  of  the  current  day  or  the  following  day.  Soils  were  visually  examined 
and  lithologies  logged  according  to  the  Unified  Soil  Classification  System  (USCS). 

An  example  of  a  soil  sample  identification  number  is  PS7-SB1-0203.  PS7  is  the  location 
identifier  (Pittsburgh,  Site  7),  SB-1 1  is  the  soil  boring  number,  and  0203  identifies  the  depth 
at  which  the  sample  was  collected  (2  to  3  ft  bgs).  The  resulting  borings  were  subsequently 
filled  with  hydrated  granular  bentonite.  If  the  borings  were  located  on  asphalt  pavement  they 
were  capped  with  asphalt.  At  the  request  of  the  Base,  a  high-strength  concrete  patch  was 
used  for  capping-off  the  borings  located  on  the  flight  line  and  the  concrete  areas  in  the  POL 
Storage  Area. 

Because  of  the  shallow  depth  to  bedrock,  a  hand  auger  was  used  to  collect  the  soil  sample 
from  soil  boring  SB-03.  The  soil  sample  collected  with  the  hand  auger  was  immediately 
transferred  to  glass  containers  with  Teflon®-lined  caps,  labeled,  and  placed  in  an  iced  cooler. 
Additional  sample  handling  procedures  were  performed  in  accordance  with  the  WP  (EARTH 
TECH,  1994). 
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Subsurface  Soil  Sampling  -  1 994  Field  Effort 


During  the  1994  field  effort  24  soil  samples  were  proposed  to  be  collected  according  to  the 
WP  (EARTH  TECH,  1 994)  from  1 2  locations,  two  samples  per  location.  Five  of  these  sample 
locations  were  in  the  POL  Storage  Area,  the  other  seven  locations  were  along  the  fuel  line. 
A  total  of  19  soil  samples  from  14  locations  (SB-01  through  SB-14)  were  subsequently 
collected  and  submitted  for  Level  C  analysis  (Figures  4-3  and  4-4).  Ten  soil  samples  from 
seven  locations  (SB-01  through  SB-06  and  SB-14)  were  collected  from  the  POL  Storage  Area 
(see  Figure  4-3).  In  some  of  the  locations,  bedrock  was  encountered  around  5  ft;  therefore, 
the  second  sampling  interval  could  not  be  collected  as  proposed.  Nine  soil  samples  from 
seven  locations  were  collected  along  the  Fuel  Hydrant  Pipeline  (SB-07  through  SB-13)  (Figure 
4-4).  In  most  of  the  locations,  bedrock  was  encountered  at  a  depth  of  less  than  10  ft; 
therefore,  at  these  locations  only  one  sample  could  be  collected. 

Subsurface  Soil  Sampling  -  1 995  Field  Effort 

No  confirmation  soil  samples  were  proposed  in  the  WPA  for  the  1 995  field  effort  (EARTH 
TECH,  1995).  However,  the  Base  determined  that  soil  samples  were  needed  to  confirm  the 
screening  data  and  to  determine  if  contaminants  were  present  in  the  proposed  construction 
area.  Subsequently,  20  subsurface  soil  samples  were  collected  from  seven  sampling  locations 
(SB-15  through  SB-21)  and  screened  using  the  on-site  GC.  Based  on  the  screening  results, 
eight  samples  from  5  locations,  SB-15  through  SB-19,  were  subsequently  submitted  to  the 
laboratory  for  analyses. 

4.3.2  Sediment  Surface  Sampling 

Sediment  samples  were  collected  in  1 994  from  0  to  6  inches  bgs  from  McClarens  Run  at  six 
locations  topographically  down-gradient  of  the  Site  7  -  POL  Storage  Area.  Figure  4-3  presents 
surface  sediment  sampling  locations  (SD-1  through  SD-6).  Sediment  samples  were  collected 
using  either  a  3-inch  diameter  stainless-steel  hand  auger  or  a  stainless-steel  trowel  (Table  4-4). 
Sample  collection  activities  followed  the  procedure  described  in  the  WP  (EARTH  TECH,  1 994). 
If  leaves  were  present  at  the  sample  point,  the  sample  location  was  cleared  prior  to  sampling. 
After  collection,  the  samples  were  placed  into  4-oz  amber  glass  jars  with  Teflon®-lined  lids  and 
placed  in  an  iced  cooler.  An  example  of  a  sediment  sample  identification  number  is  P57- 
SD01.  PS7  is  the  location  identifier  (Pittsburgh,  Site  7)  and  SD01  indicates  the  sample  is  a 
sediment  sample  collected  from  location  number  1 . 
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Table  4-4  Sediment  Sample  Location  and  Collection  Method 
171st  Air  Refueling  Wing,  Pennsylvania  ANG 
Coraopolis,  Pennsylvania 


Sediment  Sample  Number 

Sample  Location 

Sample  Collection  Method 

PS7-SD01 

Creek  Bank 

Stainless-Steel  Auger 

PS7-SD02 

Creek  Bed 

Stainless-Steel  Trowel 

PS7-SD03 

Creek  Bed 

Stainless-Steel  Trowel 

PS7-SD04 

Creek  Bank 

Stainless-Steel  Auger 

PS7-SD05 

Creek  Bank 

Stainless-Steel  Trowel 

PS7-SD06 

Creek  Bed 

Stainless-Steel  Trowel 

PS7-SD07* 

Creek  Bank 

Stainless-Steel  Auger 

*  Duplicate  of  PS7-SD01 


4.3.3  Analytical  Program 

Selected  confirmation  soil  and  sediment  samples  collected  from  Site  7  in  1 994  were  submitted 
to  CompuChem  Environmental  Corp.  Selected  confirmation  soil  samples  collected  from  Site 
7  in  1 995  were  submitted  to  Inchcape  Testing  Services.  Laboratory  analyses  included  BTEX 
using  the  U.S.  Environmental  Protection  Agency  (EPA)  SW-846  (EPA  1 986)  Method  8240  and 
TPH  (both  purgable  and  extractable)  using  California  Modified  Method  8015.  The  1994 
samples  were  analyzed  for  TPH  diesel-extractable  while  the  1 995  samples  were  analyzed  for 
both  TPH  diesel-extractable  and  gasoline-purgable.  The  laboratory  failed  to  run  TPH  gasoiine- 
purgable  analyses  on  the  1 994  samples  and  the  oversight  was  not  discovered  until  the  sample 
holding  time  had  elapsed. 

Five  trip  blanks,  3  field  blanks,  4  equipment  rinseates,  3  duplicate  soil  samples,  and  1 
duplicate  sediment  sample  were  collected  as  QC  samples.  The  samples  were  collected  and 
analyzed  using  the  same  standard  operating  procedure  and  methods  as  those  used  for  the 
environmental  samples.  Water  samples  which  were  to  be  analyzed  for  BTEX  and  TPH  were 
preserved  with  hydrochloric  acid  to  a  pH  of  less  than  2.  The  Quality  Assurance/QC  evaluation 
is  included  in  Appendix  E.  All  confirmation  analytical  laboratory  results  and  the  validation 
summaries  are  presented  in  Appendix  F. 


4.4  DECONTAMINATION  PROCEDURES 

Two  separate  decontamination  procedures  were  used  during  the  1 994  and  1 995  field  efforts. 
One  procedure  was  used  for  the  decontamination  of  sampling  equipment.  Sampling 
equipment  was  considered  anything  that  could  potentially  touch  the  soil  sample  and  included 
the  sampler,  the  sampler  shoe,  and  the  sampler  pin,  as  well  as  the  hand  auger.  Sample 
equipment  decontamination  consisted  of  the  following  steps:  1 )  wash  equipment  with  potable 
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water  and  a  laboratory  grade  detergent  (Liqui-nox®),  2)  rinse  using  potable  water,  3)  rinse 
using  deionized  American  Society  for  Testing  and  Materials  (ASTM)  Type  II  deionized  (DI) 
water,  4)  rinse  using  pesticide-grade  methanol  rinse,  5)  air  dry. 

The  second  procedure  was  used  to  decontaminate  Geoprobe®  rods.  Decontamination  of  the 
rods  consisted  of  the  following  steps:  1)  wash  with  potable  water  and  a  laboratory  grade 
detergent  (Liqui-nox®),  2)  rinse  using  potable  water,  3)  air  dry.  During  the  1995  field  effort, 
the  Geoprobe®  unit  and  rods  were  decontaminated  using  a  steam  cleaner  prior  to,  and  at  the 
conclusion  of,  the  sampling  activities. 

The  stainless  steel  liners  for  soil  sampling  were  pre-cleaned;  however,  they  were  washed  with 
potable  water  and  Liqui-nox®  and  rinsed  with  ASTM  Type  II  DI  water. 


4.5  INVESTIGATION-DERIVED  WASTE  MANAGEMENT 

During  the  1 994  field  effort,  approximately  0.2  cubic  feet  of  soil  (contained  in  a  5-gallon  pail) 
and  three  drums  (containing  approximately  1 20  gallons)  of  purged  groundwater  and 
decontamination  water  were  generated  during  the  investigation.  A  composite  sample  of  the 
purge  and  decontamination  water  was  collected  from  the  three  drums  and  submitted  to  the 
confirmation  laboratory  for  Level  C  analyses  of  BTEX  (SW-846  Method  8240)  and  TPH 
(California  Modified  Method  8015)  analyses.  The  soil  screening  results  were  used  for  soil 
waste  characterization. 

During  the  1995  field  effort,  waste  cuttings  from  the  Geoprobe®  boreholes  were  placed  into 
a  plastic-lined  5-gallon  bucket.  Decontamination  water  was  collected  and  placed  into  a 
30-gallon  trash  can  located  within  close  proximity  of  the  mobile  laboratory  around  the 
decontamination  and  staging  area.  A  composite  soil  cutting  sample  and  a  wastewater  sample 
were  screened  using  the  on-site  field  GC  for  HAZWRAP  QC  Level  B  analyses  of  the  same 
target  compounds  as  those  of  the  environmental  samples. 

The  laboratory  analytical  results  for  the  decontamination  wastewater  were  compared  by 
Pennsylvania  ANG  personnel  to  the  city  of  Pittsburgh's  requirements  for  release  to  the  sanitary 
sewer  system.  Investigation-derived  waste  characterization  results  are  presented  in  Section 
6.3.  No  constituents  were  detected  in  concentrations  which  exceeded  these  requirements  and 
the  water  was  subsequently  released  to  a  sanitary  drain.  The  analytical  results  for  soils  also 
fell  within  the  criteria  for  clean  fill  according  to  Pennsylvania  ANG  personnel.  Base  personnel 
also  stated  that  waste  soil  cuttings  were  added  to  soil  which  was  already  located  behind  the 
staircase  of  Building  102. 


4.6  SURVEYING 

The  United  States  Geological  Survey  (USGS)  Coordinate  System  was  used  for  the  horizontal 
and  vertical  control  for  the  surveying  activities.  Liadis  Engineering  and  Surveying,  Inc.  was 
subcontracted  to  perform  surveying  activities  in  1 994  and  1 995.  A  USGS  benchmark  located 
across  from  the  airport  at  the  U.S.  Air  Force  Reserve  (Figure  2-2)  was  used  for  this  control. 
SOV  survey  grid  corners,  confirmational  sample  locations,  and  the  piezometers  were  located 
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by  state  licensed  surveyors.  The  horizontal  control  was  surveyed  in  feet  to  an  accuracy  of 
±0.1  ft;  the  vertical  control  was  surveyed  infeetAMSLto  an  accuracy  of  ±0.01  ft.  AUSGS 
benchmark  located  across  the  airport  at  the  U.S.  Air  Force  Reserve  was  used  for  this  survey 
control.  All  sampling  locations,  as  well  as  the  piezometer  locations,  are  presented  in 
Section  6.0.  All  surveying  data  are  provided  in  Appendix  G. 
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5.0  APPLICABLE  OR  RELEVANT  AND  APPROPRIATE  REQUIREMENTS 


A  discussion  of  the  ARARs  for  the  SI  is  presented  in  the  following  sections. 


5.1  PENNSYLVANIA  STANDARDS 

To  address  release  confirmation,  release  reporting,  and  corrective  action  requirements,  the 
Pennsylvania  Environmental  Quality  Board  (EQB)  finalized  25  Pa.  Code  Chapter  245.310 
Storage  Tanks;  Corrective  Action.  The  regulations  include  requirements  for  confirming  or 
disproving  suspected  releases.  Section  245.310  requires  that  a  site  characterization  report 
by  completed  which  describes  the  activities  undertaken  during  the  site  characterization.  This 
SI  Report  meets  the  requirements  of  the  site  characterization  report. 

The  Pennsylvania  Land  Recycling  and  Environmental  Remediation  Standards  Act  (Act  2) 
became  effective  July  18, 1995.  Section  1 06  of  Act  2  established  environmental  remediation 
cleanup  standards  in  compliance  with  applicable  Federal  regulatory  requirements.  Section 
301(a)  of  Act  2  identifies  three  types  of  environmental  standards:  Background,  Statewide 
Health,  and  Site-Specific.  Each  of  these  standards  is  designed  to  be  protective  of  public 
health  and  the  environment  but  not  more  stringent  than  EPA  requirements.  These  three 
standards,  as  they  apply  to  soils,  are  discussed  in  the  following  sections.  Only  standards 
applicable  to  soils  and  surface  sediments  are  addressed  as  only  soil  and  surface  sediment 
contamination  was  addressed  in  the  Site  7  SI. 

For  sites  where  petroleum  products  are  the  only  suspected  contaminant.  Act  2  has  specifically 
identified  a  remediation  standard  independent  of  the  three  standards  identified  above.  For  soil 
this  standard  is  a  TPH  concentration  of  500  ppm.  This  was  the  criteria  used  to  evaluate  TPH 
concentrations  in  Site  7  soils.  For  groundwater  this  standard  is  the  practical  quantitation  limit 
of  the  analytical  method. 

5.1.1  Background  Standards 

Background  is  defined  in  Act  2  as,  "the  concentration  of  a  regulated  substance  that  is  present 
at  a  site,  but  is  not  related  to  the  release  of  regulated  substances  at  the  site."  If  the  primary 
contaminants  in  soils  and  groundwater  are  below  the  default  Background  Standards,  the  need 
to  perform  a  background  determination  study  for  these  media  is  eliminated.  If  the  default 
background  values  are  exceeded,  a  background  evaluation  may  be  performed  based  on  the 
specific  features  of  the  site.  Compliance  with  the  Background  Standard  can  be  demonstrated 
by  developing  statistically  representative  contaminant  concentrations  through  on-site  samples 
or  the  comparison  of  site  sample  results  with  the  default  Background  Standard.  According 
to  Act  2,  Section  303(c),  in  the  event  that  a  Statewide  Human  Heath  Standard  (SHS)  for  a 
regulated  substance  is  less  than  a  Background  Standard  for  a  particular  site,  the  site  should 
come  into  compliance  with  the  Background  Standard.  This  requirement  applies  to 
groundwater  standards  for  Site  7  because  the  Background  Standard  of  5.00  ppb  for  BTEX  is 
below  the  SHS  for  these  constituents. 
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5.1.2  Statewide  Health  Standards 


Act  2,  Section  303(a)  required  the  EQB  to  develop  human  health  standards  for  regulated 
substances  for  soil  and  water.  SHSs  have  been  developed  using  health  risk  calculations  to 
determine  an  acceptable  level  of  contamination  based  on  a  specific  exposure  pathway.  If  a 
regulated  substance  is  a  carcinogen,  the  medium-specific  concentration  is  the  concentration 
which  would  represent  an  excess  upper  bound  lifetime  cancer  target  risk  of  between  1  in 
10,000  and  1  in  1 ,000,000.  In  cases  of  systemic  toxicants,  medium-specific  concentrations 
are  levels  where  people  could  be  exposed  by  direct  ingestion  or  inhalation  on  a  daily  basis 
without  appreciable  risk  of  deleterious  effects.  SHSs  have  been  developed  for  soil  and 
groundwater,  but  can  be  extended  to  include  surface  water  and  air.  The  regulations 
determined  by  the  EQB  may  not  be  more  stringent  than  those  at  the  Federal  level  (Section  303 
(c)). 

Soil 

PaDER  has  identified  soil  SHSs  for  two  exposure  pathways.  The  first  pathway  is  based  on 
the  incidental  ingestion  of  soils  in  residential  and  non-residential  settings.  The  second 
pathway  is  based  on  the  soil  to  groundwater  pathway.  Both  land-use  setting  standards 
provide  the  same  level  of  human  health  protection  based  on  differing  exposure  patterns  and 
the  use  of  deed  notices  for  non-residential  cleanups. 

The  non-residential  ingestion  standards  for  both  organics  and  inorganics  apply  to  a  depth  of 
1 5  ft  or  the  depth  of  vertical  contamination,  whichever  is  encountered  first.  The  standards 
are  valid  for  an  exposure  frequency  of  no  more  than  250  days/year  for  25  years. 
The  incidental  soil  ingestion  rate  used  to  determine  carcinogenic  effects  is  50  mg/day,  and  for 
non-carcinogenic  effects,  is  100  mg/day  for  both  organics  and  inorganics. 

For  the  purposes  of  this  SI,  the  non-residential  ingestion  standards  will  be  used  and  are 
included  in  Appendix  H.  This  decision  was  based  on  the  fact  that  no  residences  are  present 
on  the  facility  and  it  is  unlikely  that  any  will  be  located  there  in  the  future.  This  standard  is 
also  applicable  since  no  contaminants  were  detected  in  the  confirmation  samples  above  these 
standards  and  the  maximum  depth  to  refusal  was  14  ft  bgs,  above  the  1 5  ft  bgs  limit. 

5.1.3  Site-Specific  Standards 

The  objective  of  the  Site-Specific  Standard  is  to  evaluate  detailed  site  information  using  a 
rigorous  scientific  evaluation  of  a  remedy  to  provide  a  safe,  protective  cleanup  standard  unique 
to  that  site.  Where  the  Site-Specific  Standard  is  selected  or  where  another  standard  was 
selected  but  not  met,  Rl,  risk  assessment  (where  necessary),  cleanup  plans,  and  final  reports 
are  required  to  be  developed  using  criteria  outlined  in  Act  2  (Section  304(a)).  Site-Specific 
Standards  are  not  required  to  be  met  when  they  are  numerically  lower  than  the  Background 
Standard  or  the  SHS  (Section  304  (h)).  Site-Specific  Standards  have  not  been  developed  for 
IRP  Site  7. 


wp/pitts-investn.092-sect5/7  Aug  96 


Final  SI  Report,  Pennsylvania  ANG 


5-2 


5.2  EPA  REGION  III  PRELIMINARY  REMEDIATION  GOALS 


At  this  time  PaDER  has  developed  Background  Standards  or  non-residential  SHSs  for  only 
certain  organic  compounds  and  the  inorganic  element  lead.  PaDER  continues  to  use  the  levels 
presented  in  Cleanup  of  Contaminated  Soils  (Commonwealth  of  Pennsylvania,  December 
1 993)  as  their  default  criteria  for  all  other  organic  compounds  and  inorganic  elements.  These 
criteria  are  based  on  residential  exposure  settings.  The  assumptions  used  for  these 
calculations  were  an  exposure  frequency  of  100  days/year,  6  years  as  a  child  and  24  years 
as  an  adult. 

For  non-residential  exposure  settings  not  covered  by  PaDER  Background  Standards  or  SHSs, 
EPA  Region  III  non-residential  Risk-Based  Concentrations  (RBCs)  have  been  used  in  this 
evaluation.  Assumptions  used  for  these  calculations  were  an  exposure  frequency  of 
250  days/year,  25  years  as  an  adult.  These  are  the  same  assumptions  used  to  calculate  a 
PaDER  non-residential  SHS.  EPA  Region  ill  RBCs  are  included  in  Appendix  H. 
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6.0  INVESTIGATION  FINDINGS 


This  section  presents  the  data  generated  by  the  SI  program  conducted  at  the  171st  ARW, 
Pennsylvania  ANG,  Coraopolis,  Pennsylvania  along  with  a  discussion  of  the  findings  for  each 
site  area.  Each  section  identifies  the  sample  locations,  discusses  the  screening  and 
confirmation  analytical  results,  and  compares  the  contaminant  concentrations  to  ARARs  or 
Preliminary  Remediation  Goals.  Significant  findings  relating  to  geologic  conditions  and 
identification  of  data  gaps  are  also  presented.  This  section  concludes  with  a  discussion  of 
investigation-derived  waste  handling. 

Screening  data  obtained  from  field  GC  analyses  were  compared  to  laboratory  data  to 
determine  the  comparability  of  the  data  sets.  In  general,  detects  of  compounds  reported  by 
the  field  GC  are  biased  high  when  compared  to  laboratory  results.  The  screening  data  should 
not  be  interpreted  as  representing  absolute  concentrations  of  organic  compounds.  Instead, 
these  data  should  be  used  as  an  indicator  of  the  relative  concentrations  of  organic  compounds 
in  Site  7  soils.  Screening  data  are  included  in  Appendix  C. 

The  interpretations  presented  in  this  section  are  based  on  field  and  laboratory  data  collected 
during  this  investigation.  The  laboratory  data  tables  included  in  this  section  present  only  those 
compounds  and  analytes  for  which  a  positive  result  was  detected  in  at  least  one  sample  at 
that  site.  For  those  samples  with  duplicate  analyses,  one  concentration  is  reported  on  the 
figures  and  the  sample  pair  is  discussed  as  a  single  sample.  The  method  used  in  determining 
the  concentration  for  sample  pairs  is  presented  in  Appendix  E.  The  complete  listing  of 
laboratory  analytical  results  is  contained  in  Appendix  F. 

Although  only  one  site  was  addressed  in  this  SI,  the  results  of  the  investigation  will  be 
presented  separately  for  the  two  areas  which  make  up  Site  7,  the  POL  Storage  Area  and  the 
Fuel  Hydrant  Pipeline. 


6.1  SITE  7  POL  STORAGE  AREA 

The  interpretations  presented  in  this  section  are  based  on  results  of  data  collected  during  this 
SI  and  previous  investigations  at  the  site. 

The  SI  field  activities  completed  in  Site  7’s  POL  Storage  Area  include: 

■  Installation  of  three  temporary  piezometers  and  water  level  measurements 

■  Collection  and  on-site  GC  analysis  of  33  soil  gas  samples  from  29  locations 

■  Collection  and  on-site  GC  analysis  of  8  groundwater  samples 

■  Collection  and  on-site  GC  analysis  of  5  soil  samples 

■  Collection  and  submission  of  1 0  subsurface  soil  samples  from  7  soil  borings  for 

laboratory  analysis  of  BTEX  and  TPH 
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■  Collection  and  submission  of  6  subsurface  sediment  samples  for  laboratory 
analyses  of  BTEX  and  TPH, 

The  findings  of  the  SI  at  the  POL  Storage  Area  of  Site  7  are  presented  in  the  following 
discussions  of  geology  and  hydrology,  field  screening  analytical  results,  and  confirmation 
analytical  results. 

6.1.1  Geology  and  Hydrology 

The  geology  and  hydrology  of  the  Base  and  the  specific  geology  and  hydrology  at  Site  7  POL 
Storage  Area  are  presented  in  the  following  subsections.  Specifics  about  the  geology  and 
hydrology  at  Site  7  Fuel  Hydrant  Pipeline  are  presented  in  Subsection  6.2.1 . 

6. 1.1.1  Site  Geology 

The  regional  and  local  geologic  setting  of  the  Base  was  discussed  in  Section  3.3  of  this  report. 
The  following  interpretation  of  the  site  geology  is  based  on  data  generated  from  screening  and 
confirmation  Geoprobe^  sampling  activities  in  Site  7.  Geologic  interpretations  are  based  on 
boring  logs,  consisting  of  lithologic  data  derived  from  the  examination  of  soil  samples,  and 
depths  to  refusal.  Twenty-one  boring  logs  were  generated  from  19  confirmation  soil  borings 
and  2  screening  borings.  Boring  log  data  extends  from  the  surface  to  12.5  ft  bgs  in  Site  7 
POL  Storage  Area.  Figures  6-1  and  6-2  present  the  locations  of  the  confirmation  soil  borings 
in  Site  7  POL  Storage  Area  and  illustrate  the  location  of  interpretative  geologic  and  hydrologic 
cross  section  A  -  A*.  Soil  lithologies  are  identified  according  to  color  and  USCS  descriptions. 
Boring  logs  are  presented  in  Appendix  B. 

Generally,  subsurface  soils  in  Site  7  POL  Storage  Area  primarily  consist  of  clays  and  silt  with 
lesser  amounts  of  sands  and  weathered  shale  fragments.  The  clays  and  silt  (CL  to  ML)  are 
predominantly  light  olive  to  yellowish-brown  to  dark  brown  with  some  mottling  occurring. 
Thin  deposits  (approximately  less  than  1  ft  to  2  ft  in  thickness)  of  yellowish-brown  to  brown 
very  fine  to  medium-grained  silty  sand  and  sandy  silt  (SM  to  ML)  occur  locally.  Some  of  the 
sand  and  silt  deposits  are  interpreted  as  discontinuous  lenses,  and  may  locally  be  reworked 
fill  used  for  previous  site  area  construction.  Local  subsurface  soils  are  reportedly  underlain  by 
shale  bedrock  of  the  Pennsylvanian-aged  Conemaugh  Group,  which  is  primarily  a  series  of 
interbedded  limestones,  shales,  sandstones  and  siltstones.  Site  7  area  subsurface  soils 
developed  over  weathered  sections  of  shale  bedrock,  as  evidenced  by  the  presence  of 
weathered  shale  bedrock  clasts  in  soil  samples. 

Refusal  of  the  Geoprobe®  sampling  rod  was  interpreted  to  represent  bedrock.  Refusal  was 
encountered  from  1  to  1 8  ft  in  the  POL  Storage  Area.  Refusal  depths  for  sampling  locations 
throughout  the  Base  were  used  with  the  available  surface  elevations,  surveyed  and 
extrapolated,  to  develop  bedrock  surface  elevations  as  listed  in  Table  6-1 .  A  bedrock  surface 
elevation  map  is  presented  on  Figure  6-3.  As  shown  on  Figure  6-3,  a  north  to  south  trending 
bedrock  surface  high  extends  across  the  central  portion  of  the  Base.  The  bedrock  surface 
appears  to  mirror  surface  topography  as  shown  on  Figures  2-3  and  2-4.  Basewide,  the 
weathered  shale  bedrock  surface  appears  to  dip  downward  at  an  average  gradient  of  0.08  ft/ft 
to  the  west,  south  and  east.  In  the  POL  Storage  Area,  the  bedrock  surface  slopes  at  a  similar 
gradient  to  the  west  and  southwest. 
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Table  6-1  Interpretative  Bedrock  Surface  Elevations 
171st  Air  Refueling  Wing,  Pennsylvania  Air  National  Guard 
Coraopolis,  Pennsylvania 


Location 

Refusal  Depth  (ft) 

Surface  Elevation 
(ft) 

Refusal/Bedrock 
Elevation  (ft) 

P-S7-SG-01‘’' 

6 

1072.6 

1068.6 

P-S7-SG-10‘” 

15 

1076.2 

1067.2 

P-S7-SG-1  2'” 

15.5 

1074.8 

1059.3 

P-S7-SG-14'^’ 

4.5 

1077.0 

1072.5 

P-S7-SG-1  5*'^' 

13 

1102.31 

1089.31 

P-S7-SG-20'’' 

18 

1074.8 

1056.8 

P-S7-SG-30'’' 

1 

1082.0 

1081.0 

P-S7-SG-32"’ 

7 

1080.0 

1073.0 

P-S7-SG-33‘” 

5 

1076.0 

1071.0 

P-S7-SG-34'’' 

7 

1076.0 

1069.0 

P-S7-SG-35'” 

8.5 

1112.0 

1103.5 

P-S7-SG-36'’' 

6 

1106.0 

1100.0 

P-S7-SG-38'’' 

7 

1120.0 

1113.0 

P-S7-SG-39'’' 

5 

1120.0 

1115.0 

P-S7-SG-40'’' 

3 

1120.0 

1117.0 

P-S7-SG-42'2' 

8 

1116.61 

1108.64 

P-S7-SG-43'2-2' 

13 

1116.4 

1103.4 

P-S7-SG-44'” 

5.5 

1114.1 

1108.9 

P-S7-SG-45'2'^' 

5.5 

1110.84 

1105.34 

P-S7-SG-46'" 

10 

1110.0 

1 1 00.0 

P-S7-SG-49‘’' 

7 

1104.8 

1097.8 

P-S7-SG-50''" 

9 

1103.57 

1094.57 

P-S7-SG-51® 

9.5 

1111.12 

1101.62 

P-S7-SG-52'’' 

11.5 

1116.0 

1104.5 

P-S7-SG-53'’' 

6 

1119.5 

1113.5 

P-S7-SB12<3' 

8 

1103.40 

1095.40 

P-S7-SB1  S''" 

13 

1102.31 

1089.31 

P-S7-SB19'2’ 

6 

1103.89 

1097  .89 

P-S7-PZ-01'2' 

17 

1070.97 

1053.97 

P-S7-PZ-02'2' 

14 

1073.97 

1059.97 

P-S7-PZ-03'2' 

13 

1078.16 

1065.16 

P-S7-PZ-04'2' 

9.5 

1113.58 

1104.08 

P-S7-PZ-05'2' 

11.5 

1110.24 

1098.74 

P-S7-PZ-06'2’ 

9.5 

1104.01 

1094.51 

(1) 

(2 

(3) 

(4) 


Surface  elevations  extrapolated  from  base  topographic  map 

Surface  elevations  surveyed  during  1994  field  effort  cmn 

Surface  elevation  for  SG-43  and  SG-45  surveyed  represent  survey  elevations  of  PS7-SB8  and  Pbfii-bbiu, 


respectively 

Surface  elevations  surveyed  during  1 995  field  effort 
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Interpretative  geologic  and  hydrologic  cross-section  A-A'  presented  on  Figure  6-2  was  selected 
to  represent  the  vertical  and  horizontal  extent  of  geologic  lithologies  across  the  POL  Storage 
Area.  Geologic  interpretation  is  focused  on  the  differentiation  of  clay,  silt,  sand  and  gravel 
dominant  lithologies.  Most  depths  and  thicknesses  of  lithological  units  are  approximated, 
based  on  available  data.  Screening  and  confirmation  sampling  locations  and  groundwater 
elevation  data  from  September  1 994  field  effort  are  also  presented  on  the  profile.  All  sample 
location  surface  elevations  were  derived  from  the  site  survey. 

Geologic  cross-section  A-A'  (Figure  6-2)  presents  a  southwest  to  northeast  profile  of  the  POL 
Storage  Area.  Quaternary-aged  alluvium  subsurface  sediments  were  encountered  in  the 
borings  presented  on  the  cross-section.  Piezometer  total  depths  (TDs)  range  from  14  ft  in 
PS7-PZ2  to  17  ft  bgs  in  PS7-PZ1 .  No  lithological  descriptions  are  available  on  soils  at 
piezometer  locations  therefore  lithologies  are  inferred  from  nearby  soil  borings.  Boring  TDs 
ranged  from  4  ft  in  PS7-SB4  and  PS7-SB5  to  12.5  ft  bgs  in  PS7-SB1.  Predominantly  clay 
with  silt  (CL  to  ML)  is  the  dominant  lithology,  present  from  the  surface  to  TD  in  most  borings 
presented.  A  surface  lens  (approximately  4  ft  in  thickness)  of  predominantly  sand  with  minor 
silt  and  clay  (SM  to  ML)  was  encountered  at  PS7-SB1 .  Subsurface  lenses  (approximately  2 
ft  to  4  ft  in  thickness)  of  predominantly  silt  with  varying  amounts  of  fine  sand  (ML  to  SM) 
were  encountered  at  depths  ranging  from  approximately  1  to  4  ft  bgs  in  two  borings,  as 
illustrated  on  Figure  6-2.  The  thickness  and  areal  extent  of  this  lithology  is  not  defined,  but 
is  inferred  at  depth  across  the  POL  Storage  Area.  Water  level  data  indicate  a  westward- 
southwestward  sloping  water  table  occurring  from  4  ft  bgs  in  groundwater  screening  location 
PS7-SG25,  projected  onto  cross-section  at  PS7-SB4,  to  12.4  ft  bgs  in  piezometer  PS7-PZ2. 

6. 1.1.2  Site  Hydrology 

The  regional  and  local  hydrologic  settings  for  the  Base  are  discussed  in  Section  3.5  of  this 
report.  The  investigation  derived  hydrologic  data  for  the  POL  Storage  Area  are  presented  in 
the  following  discussion  of  site  hydrology. 

Groundwater  elevations  were  determined  using  measured  water  levels  in  piezometers  and 
estimated  groundwater  depths  at  groundwater  screening  locations.  Using  surveyed  elevations 
and  extrapolated  elevations,  groundwater  elevations  were  determined  and  are  listed  in 
Table  6-2.  A  groundwater  elevation  contour  map  is  presented  on  Figure  6-4.  Groundwater 
elevations  were  determined  using  measured  water  levels  in  piezometers  and  groundwater 
depths  at  groundwater  screening  locations. 

The  investigation-derived  data  indicate  the  presence  of  a  thin  zone  of  saturated  soils  overlying 
the  bedrock,  which  are  interpreted  as  generally  occurring  under  water  table  conditions.  The 
occurrence  of  locally  confined  to  semi-confined  aquifer  conditions  and  local  communication 
with  underlying  bedrock  is  possible  but  is  not  defined  due  to  the  lack  of  data.  Data  also 
indicate  the  existence  of  locally  occurring  saturated  soils  of  higher  permeability  (dominantly 
silts  and  sands)  as  noted  in  cross-section  A-A'  (Figure  6-2).  The  apparent  saturated  zone 
above  the  depth  of  refusal  ranges  in  thickness  from  less  than  1  ft  (at  PZ-2)  to  7.5  ft  (at  PZ-1). 
The  apparent  groundwater  flows  from  the  northeast  to  the  southwest  direction,  generally  in 
the  same  direction  as  the  slope  of  the  underlying  bedrock  surface  and  overlying  topography. 
Groundwater  appears  to  flow  with  an  approximated  hydraulic  gradient  of  0.088  ft/ft,  based 
on  Figure  6-4.  As  shown  on  Figure  6-4,  the  closed  groundwater  elevation  contour  of  1070  ft 
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Table  6-2  Interpreted  Groundwater  Surface  Elevations 
171st  Air  Refueling  Wing,  Pennsylvania  Air  National  Guard 
Coraopolis,  Pennsylvania 


Location 

Measured  Depth  to 
Water  (ft/bgs) 

Surface  Elevation 
(ft) 

Water  Level 
Elevation  (ft) 

P-S7-SG-1  T’-"' 

5 

1075.0 

1070.0 

P-S7-SG-1 5'’-'^’ 

8 

1076.2 

1068.0 

P-S7-SG-16'2‘‘’ 

2 

1075.57 

1073.57 

P-S7-SG-1 7 

9 

1076 

1067 

P-S7-SG-19'’'" 

8 

1076.6 

1068.6 

P-S7-SG-25'2' 

4 

1075.48 

1071.48 

P-S7-SG-35'’'*' 

5 

1112.0 

1107.0 

P-S7-SG-43'2-'» 

11 

1115.3 

1104.3 

P-S7-SG-45'2‘" 

3.8 

1110.84 

1 107.61 

P-S7-SG-46<’'’' 

7 

1110.0 

1103.0 

P-S7-SG-50'3'" 

3 

1103.57 

1100.57 

P-S7-SG-57'’‘‘' 

4 

1076.6 

1072.6 

P-S7-SG-60'3''>' 

5 

1102.89 

1097.89 

P-S7-SG-61 

5 

1103.1 

1098.1 

P-S7-PZ1 

7.9 

1070.97 

1063.07 

P-S7-PZ2'^’ 

12.4 

1073.97 

1061.57 

P-S7-PZ3'^> 

10.4 

1078.16 

1067.76 

P-S7-PZ4'‘‘’ 

Dry 

1113.58 

NA 

P-S7-PZ5‘^> 

3 

1110.24 

1107.24 

p-sz-pze''^' 

6.46 

1104.01 

1097.55 

Surface  elevations  extrapolated  from  base  topographic  map 

Surface  elevation  for  SG-16,  SG-25,  SG-43,  and  SG-45  represent  surveyed  elevation  of  PS7-SB5,  PS7-SB4, 
PS7-SB8,  and  PS7-SB10,  respectively,  from  the  1994  field  effort. 

Surface  elevations  surveyed  during  1 995  field  effort 
Surface  elevations  surveyed  during  1 994  field  effort 
Indicates  soil  gas  sample  collected  below  groundwater  sampling  depth 
Indicates  groundwater  collected  below  soil  gas  sample 
NA  Not  Applicable 
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AMSL,  located  in  the  southwest  portion  of  the  POL  Storage  Area,  indicates  the  presence  of 
a  perched  groundwater  area.  Using  the  available  geologic  and  hydrologic  data,  the  perched 
water  zone  is  interpreted  to  be  up  to  2.5  ft  in  thickness.  The  thickness  and  areal  extent  of 
groundwater  is  not  defined,  but  is  inferred  on  Figure  6-2.  Vertical  communication  of 
groundwater  to  the  weathered  bedrock  surface  is  likely  to  occur  but  is  not  defined  due  to  the 
lack  of  data. 

Based  on  the  sporadic  occurrences  of  groundwater  within  the  thin  overburden  soils,  it  is 
unlikely  that  a  well  installed  into  these  soils  could  sustain  year-round  withdrawals  in  amounts 
equal  to,  or  greater  than,  200  gallons  per  day.  The  results  of  this  qualitative  evaluation 
suggest  that  the  overburden  soils  do  not  appear  to  fit  the  definition  of  an  aquifer  as  defined 
by  Act  2  criteria. 

6.1.2  Field  Screening  Analytical  Results 

Field  screening  activities  completed  at  the  POL  Storage  Area  included  a  soil  gas  survey  and 
field  GC  screening  of  soil  and  groundwater  samples  during  the  1994  field  program.  No  field 
screening  activities  occurred  in  the  POL  Storage  Area  during  the  1 995  field  effort.  All  soil  gas, 
groundwater,  and  soil  samples  were  collected  and  screened  using  the  methods  described  in 
Section  4.0.  The  analytical  results  are  summarized  below. 

6. 1.2.1  Field  Screening  Soil  Gas  Results 

One  of  the  33  soil  gas  samples  screened  on-site,  SG-18,  showed  detections  of  trans-1,2- 
dichloroethene  (t-1,2-DCE)  at  0.32  ppm  (Figure  6-5).  The  presence  of  1 ,2-dichloroethane 
(1,2-DCA)  was  detected  in  three  samples,  SG-12,  SG-16,  and  SG-18  in  concentrations 
ranging  from  0.61  to  2.0  ppm.  The  detections  of  t-1,2-DCE,  and  1,2-DCA  were  present  in 
soil  gas  samples  collected  at  the  southwestern  end  of  the  POL  Storage  Area,  close  to  Building 
114  and  between  Buildings  113  and  115.  Neither  tetrachloroethene  or  trichloroethene  was 
detected  in  any  of  the  soil  gas  samples.  Benzene,  toluene,  and  ethylbenzene  were  only 
detected  in  one  sample,  SG-54,  located  20  ft  south  of  the  southwest  corner  of  Building  1 1 3 
(see  Figure  6-5),  at  concentrations  of  3.2  ppm,  3.9  ppm,  and  4.0  ppm,  respectively.  Total 
xylenes  were  detected  in  two  samples,  SG-7  and  SG-56,  at  1.4  ppm  and  2.3  ppm, 
respectively. 

As  shown  on  Figure  6-5,  total  volatiles  (as  JP-4)  were  detected  in  seven  soil  gas  samples  in 
concentrations  ranging  from  22  to  270  ppm.  The  highest  concentrations  of  total  volatiles 
detected  in  soil  gas  samples  are  located  at  SG-58  (270  ppb)  and  SG-54  (210)  ppb,  at  the 
northeastern  and  southwestern  portion  of  the  POL  Storage  Area,  respectively. 

6. 1.2.2  Field  Screening  Groundwater  Results 

Groundwater  screening  results  for  the  POL  Storage  Area  are  shown  on  Figure  6-6.  Of  the 
seven  groundwater  samples  collected,  benzene  was  detected  in  four  samples,  SG-1 6,  SG-1 9, 
SG-25,  and  SG-57  at  concentrations  ranging  from  6.6  to  3700  ppb.  The  highest 
concentration  was  detected  at  SG-57,  located  east  of  Building  115.  Ethylbenzene  was 
detected  in  only  one  sample,  SG-57,  at  a  concentration  of  7500  ppb.  Toluene  was  detected 
in  five  of  the  seven  groundwater  samples  at  concentrations  ranging  in  concentrations  from  2.9 
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to  2800  ppb,  with  the  highest  concentration  detected  at  SG-57.  Total  xylenes  were  detected 
in  the  same  five  samples,  ranging  in  concentrations  of  8.2  to  13,000  ppb  with  the  highest 
concentration  at  SG-57. 

6. 1.2.3  Field  Screening  Soil  Results 

No  chlorinated  target  compounds  were  detected  in  the  soil  screening  samples.  Two  of  the 
five  soil  screening  samples  had  benzene  detected  at  concentrations  of  4.5  ppb  and  370  ppb 
at  locations  SG-14  and  SG-29,  respectively  (Figure  6-7).  Sampling  point  SG-14  is  located 
approximately  10  ft  southeast  of  Building  114  and  SG-29  is  located  approximately  40  ft  east 
of  tank  117.  Toluene,  total  xylenes,  and  total  volatiles  (as  JP-4)  were  detected  in  three 
samples,  SG-14  and  SG-29  as  noted  above  and  SG-30,  located  40  ft  north  of  tank  117. 
Concentrations  of  1 1  ppb,  330  ppb,  and  1 20  ppb,  respectively,  were  detected  for  toluene. 
Total  xylene  concentrations  of  34  ppb  (SG-14),  640  ppb  (SG-29),  and  270  ppb  (SG-30)  were 
detected.  Concentrations  of  150  ppb  (SG-14),  5400  ppb  (SG-29),  and  2400  ppb  (SG-30) 
were  detected  for  total  volatiles  (as  JP-4).  Soil  sample  location  SG-29  contained  the  highest 
detected  concentrations  of  toluene,  total  xylenes,  and  total  volatiles. 

6.1.3  Soil  Confirmation  Results 

Ten  soil  samples  from  seven  locations  (7-B01  through  7-B06  and  7-B14)  were  chosen  for 
laboratory  analyses  based  on  the  GC  screening  results.  The  samples  were  submitted  for 
HAZWRAP  Level  C  analysis  for  BTEX  and  TPH  diesel-extractable.  Table  6-3  summarizes  the 
analytical  results.  Sample  locations,  along  with  concentrations  of  all  detected  organic 
compounds  above  their  respective  ARARs,  are  shown  on  Figure  6-8. 

6. 1.3.1  Laboratory  BTEX  Results 

There  were  no  BTEX  concentrations  detected  in  any  of  the  soil  samples  collected  from  the 
POL  Storage  Area. 

6.1. 3. 2  Laboratory  TPH  Results 

TPH  was  detected  in  three  soil  samples  at  concentrations  which  ranged  from  26  to  1 60  ppm. 
The  highest  concentration  of  TPH  was  detected  at  7-B03,  from  0  to  1  ft  bgs,  located  20  ft 
south  of  the  southeast  corner  of  Building  1 1 4,  as  shown  on  Figure  6-8.  These  concentrations 
are  below  the  respective  ARAB. 

6.1.4  Sediment 

Surface  sediment  sample  locations  collected  along  McClarens  Run  are  shown  on  Figure  4-2. 
The  bottom  of  McClarens  Run  is  bedrock.  Although  McClarens  Run  is  shallow  in  depth,  the 
current  is  swift  enough  to  wash  the  creek  bed  of  sediment.  However,  sediment  build-up  did 
occur  in  some  areas  and  sediment  samples  were  collected  from  these  areas.  At  the  locations 
without  sediment  build-up  in  the  creek,  the  samples  were  collected  from  the  creek  bank,  as 
close  to  the  creek  bed  as  possible.  Neither  BTEX  nor  TPH  was  detected  in  any  of  the  six 
sediment  samples  analyzed.  In  addition  to  the  collection  method.  Table  4-4  in  Section  4.0 
presents  information  on  sample  locations. 
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Table  6-3  Site  7:  POL  Storage  Area  Data  Summary  Table 
171st  Air  Refueling  Wing,  Pennsylvania  Air  National  Guard,  Coraopolis,  Pennsylvania 


in  A  ^ 

O  00 

ro  ^  ‘V  oo 

O  ^  <0  ft.  w 

op  Q  ^  o'  ID 

r-  T  V 

W  N  A 

A  CO  GO 

H  u- 
fi. 

(0  i/i 


O) 

0# 

E 

C*} 


O  (ft  ( 

o  ,t  "! 

O  W  Q.  I 

5§CE! 

::: 

cn  <<i , 


r> 

m  Zz 
o  £S« 

S5S: 

?is|? 

^  s  s 

H  £ 


in 

oL 


GL  ft- 


in 

o 

C.8S 

SSH 

•  m 
I  r- 
1- 
V) 


«S 

®-  ri. 

lO  W 


0> 

^9 
o  *- 

9§ 

t 


^  lO 

<0  Z  ^ 

o  ^  in  ft.  OT 

9  9*-  lo  ID 

10  ^  A 

oL  ££ 


cc  O  u  u 

o  “  a 

H  ‘H  < 

<  7*  o  Q 

77  Ol  “  UJ 

3<2< 

<0  K-  U 
O  O 

y  <0 

O  < 

u 


6-15 


Table  6-3  (Continued)  Site  7:  POL  Storage  Area  Data  Summary  Table 
171st  Air  Refueling  Wing,  Pennsylvania  Air  National  Guard,  Coraopolis,  Pennsylvania 
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6.2  SITE  7  FUEL  HYDRANT  PIPELINE 


The  SI  field  activities  completed  in  Site  7  -  Fuel  Hydrant  Pipeline: 

■  Installation  of  three  piezometers  and  water  level  measurements. 

■  Collection  and  on-site  GC  analysis  of  41  soil  gas  samples  from  28  locations. 

■  Collection  and  on-site  GC  analysis  8  of  groundwater  samples. 

■  Collection  and  on-site  GC  analysis  of  6  soil  samples. 

■  Collection  and  submission  of  1 7  soil  samples  from  1 2  soil  borings  for  laboratory 

analyses  of  BTEX  and  TPH. 

The  findings  of  the  SI  at  the  Fuel  Hydrant  Pipeline  of  Site  7  are  presented  in  the  following 
discussions  of  geology  and  hydrology,  field  screening  analytical  results,  and  confirmation 
analytical  results. 

6.2.1  Geology  and  Hydrology 

The  geology  and  hydrology  of  the  Base  and  the  specific  geology  and  hydrology  at  Site  7  POL 
Storage  Area  are  presented  in  Sections  6.1.1.  Specifics  about  the  geology  and  hydrology  at 
Site  7  Fuel  Hydrant  Pipeline  are  presented  in  the  following  sections. 

6.2.1. 1  Site  Geology 

The  regional  and  local  geologic  setting  of  the  Base  was  discussed  in  Section  3.3  of  this  report. 
The  following  interpretation  of  the  site  geology  is  based  on  data  generated  from  screening  and 
confirmation  Geoprobe®  sampling  activities  in  Site  7.  Geologic  interpretations  are  based  on 
boring  logs,  consisting  of  lithologic  data  derived  from  the  examination  of  soil  samples,  and 
depths  to  refusal.  Twenty-one  boring  logs  were  generated  from  19  confirmation  soil  borings 
and  2  screening  borings.  Boring  log  data  extends  from  the  surface  to  13  ft  bgs  in  Site  7  Fuel 
Hydrant  Pipeline.  Figures  6-9  and  6-10  present  the  locations  of  the  confirmation  soil  borings 
in  Site  7  Fuel  Hydrant  Pipeline  and  the  location  of  interpretative  geologic  and  hydrologic  cross 
section  B  -  B '.  Soil  lithologies  are  identified  according  to  color  and  USCS  descriptions.  Boring 
logs  are  presented  in  Appendix  C. 

Generally,  subsurface  soils  in  Site  7  Fuel  Hydrant  Pipeline  primarily  consist  of  clays  and  silt 
with  lesser  amounts  of  sands  and  weathered  shale  fragments.  The  clays  and  silt  (CL  to  ML) 
are  predominantly  light  to  yellowish-brown  to  medium  brown  with  some  mottling  occurring. 
Thin  deposits  (approximately  1  ft  in  thickness)  of  gravel  within  a  yellowish  brown  clay  and 
very  fine  to  medium-grained  sand  matrix  (GC  to  GP)  occur  locally.  Some  of  the  sand  and  silt 
deposits  are  interpreted  as  discontinuous  lenses,  and  may  locally  be  reworked  fill  used  for 
previous  site  area  construction.  Local  subsurface  soils  are  reportedly  underlain  by  shale 
bedrock  of  the  Pennsylvanian-aged  Conemaugh  Group,  which  is  primarily  a  series  of 
interbedded  limestones,  shales,  sandstones  and  siltstones.  Site  7  area  subsurface  soils 
developed  over  weathered  sections  of  shale  bedrock,  as  evidenced  by  the  presence  of 
weathered  shale  bedrock  clasts  in  soil  samples. 
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Refusal  of  the  Geoprobe*  sampling  rod  was  interpreted  to  represent  bedrock.  Refusal  was 
encountered  from  5  to  1 3  ft  bgs  at  Site  7  Fuel  Hydrant  Pipeline.  Refusal  depths  for  sampling 
locations  throughout  the  Base  were  used  with  the  available  surface  elevations,  surveyed  and 
extrapolated,  to  develop  bedrock  surface  elevations  as  listed  on  Table  6-1 .  A  bedrock  surface 
elevation  map  is  presented  on  Figure  6-3.  As  shown  on  Figure  6-3,  a  north  to  south  trending 
bedrock  surface  high  extends  across  the  central  portion  of  the  base.  The  bedrock  surface 
appears  to  mirror  surface  topography  as  shown  on  Figures  2-3  and  2-4.  Basewide,  the 
weathered  shale  bedrock  surface  appears  to  dip  downward  at  an  average  gradient  of  0.08  ft/ft 
to  the  west,  south  and  east.  In  Site  7  Fuel  Hydrant  Pipeline,  the  bedrock  surface  slopes  at 
a  gradient  of  0.033  ft/ft  to  the  east  and  southeast. 

Interpretative  geologic  and  hydrologic  cross-section  B-B'  presented  in  Figure  6-10  was 
selected  to  represent  vertical  and  horizontal  extent  of  geologic  lithologies  across  Site  7  Fuel 
Hydrant  Pipeline.  Geologic  interpretation  is  focussed  on  the  differentiation  of  clay,  silt,  sand 
and  gravel  dominant  lithologies.  Most  depths  and  thicknesses  of  lithological  units  are 
approximated,  based  on  available  data.  Screening  and  confirmation  sampling  locations  and 
groundwater  elevation  data  from  September  1 994  field  effort  are  also  presented  on  the  profile. 
All  sample  location  surface  elevations  were  derived  from  the  site  survey. 

Geologic  cross-section  B-B'  (Figure  6-10)  presents  a  north  to  southeast  profile  of  Site  7  Fuel 
Hydrant  Pipeline.  Quaternary-age  subsurface  sediments  were  encountered  in  the  borings 
presented  on  Figure  6-1 0.  Piezometer  TDs  range  from  9.5  ft  in  PS7-PZ4  and  PS7-PZ6  to  1 1 .5 
ft  bgs  in  PS7-PZ5.  No  lithological  descriptions  are  available  on  soils  at  piezometer  locations; 
therefore,  lithologies  are  inferred  from  nearby  soil  borings.  Boring  TDs  ranged  from  6  ft  in 
PS7-SB1 3  to  1 3  ft  bgs  in  PS7-SB1 5.  Predominantly  clay  with  silt  (CL  to  ML)  is  the  dominant 
lithology,  present  from  1  ft  bgs  to  TD  in  most  borings  presented.  A  subsurface  lens 
(approximately  4  ft  in  thickness)  of  predominantly  sand  with  minor  silt  and  clay  (SM  to  ML) 
was  encountered  at  PS7-SB1  just  below  the  concrete  surface.  A  subsurface  lens 
(approximately  1  ft  to  4  ft  in  thickness)  of  predominantly  gravel  with  varying  amounts  of  clay 
and  fine  sand  (GC  to  GP)  was  encountered  at  depths  ranging  from  approximately  4  to  1 0  ft 
bgs  in  boring  PS7-SB1 5,  as  illustrated  on  Figure  6-1 0.  The  thickness  and  areal  extent  of  this 
lithology  is  not  defined,  but  is  inferred  at  depth  across  Site  7  Fuel  Hydrant  Pipeline.  Water 
level  data  indicate  a  eastward-southeastward  sloping  water  table  occurring  from  4  ft  bgs  in 
piezometer  PS7-PZ5  to  7  ft  bgs  in  groundwater  screening  location  PS7-SG46,  projected  onto 
cross-section  B-B'. 

6. 2. 1.2  Site  Hydrology 

The  regional  and  local  hydrologic  settings  for  the  Base  are  discussed  in  Section  3.5  of  this 
report.  The  investigation  derived  hydrologic  data  for  Site  7  Fuel  Hydrant  Pipeline  are 
presented  in  the  following  discussion  of  site  hydrology. 

Groundwater  elevations  were  determined  using  measured  water  levels  in  piezometers  and 
estimated  groundwater  depths  at  groundwater  screening  locations.  Using  surveyed  elevations 
and  extrapolated  elevations,  groundwater  elevations  were  determined  and  are  listed  in 
Table  6-2.  A  groundwater  elevation  contour  map  is  presented  on  Figure  6-4.  Groundwater 
elevations  were  determined  using  measured  water  levels  in  piezometers  and  groundwater 
depths  at  groundwater  screening  locations. 
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The  investigation  derived  data  indicate  the  presence  of  a  thin  zone  of  saturated  soils  overlying 
the  bedrock,  which  are  interpreted  as  generally  occurring  under  water  table  conditions.  The 
occurrence  of  locally  confined  to  semi-confined  aquifer  conditions  and  local  communication 
with  underlying  bedrock  is  possible  but  is  not  defined  due  to  the  lack  of  data.  Data  also 
indicate  the  existence  of  locally  occurring  saturated  soils  of  higher  permeability  (dominantly 
silts  and  sands)  as  noted  in  Section  6.1 .2.  Apparently,  the  saturated  zone  ranges  in  thickness 
from  3  ft  (at  PZ-6)  to  8.5  (at  PZ-5)  ft.  The  apparent  water  table  flows  from  the  north  to  the 
southeast  direction,  generally  in  the  same  direction  as  the  slope  of  the  underlying  bedrock 
surface  and  overlying  topography.  Generally,  in  Site  7  Fuel  Hydrant  Pipeline,  groundwater 
flows  with  an  approximated  hydraulic  gradient  of  0.088  ft/ft,  based  on  Figure  6-4.  The 
thickness  and  areal  extent  of  the  occurrence  of  groundwater  is  not  defined,  but  is  inferred  on 
Figure  6-10. 

Based  on  the  sporadic  occurrences  of  groundwater  within  the  thin  overburden  soils,  it  is 
unlikely  that  a  well  installed  in  these  soils  could  sustain  year-round  withdrawals  in  amounts 
equal  to,  or  greater  than,  200  gallons  per  day.  The  results  of  this  qualitative  evaluation 
suggest  that  the  overburden  soils  do  not  appear  to  fit  the  definition  of  an  aquifer  as  defined 
by  Act  2  criteria. 

6.2.2  Field  Screening  Analytical  Results 

During  the  1  994  field  effort,  on-site  GC  screening  was  conducted  on  soil  gas,  groundwater, 
and  soil  samples.  During  the  1995  field  effort  soil  gas  and  soil  samples  were  screened.  All 
soil  gas,  groundwater,  and  soil  screening  samples  were  collected  and  screened  using  the 
methods  described  in  Section  4.0.  The  analytical  results  are  summarized  below. 

The  locations  of  the  temporary  piezometers  are  shown  on  Figure  4-2.  The  field  data  collected 
from  the  temporary  piezometers  indicates  that  the  occurrence  of  groundwater  is  inconsistent. 
Apparently,  a  continuous  groundwater  aquifer  does  not  occur  in  the  overburden  soils  at  the 
base,  as  indicated  by  the  lack  of  measurable  water  in  piezometer  PZ-4  (total  depth  of  9.5  ft 
bgs).  However,  water  levels  measured  at  the  other  5  piezometers  indicate  that  water  is 
present  in  some  areas.  These  are  areas  where  soil  conditions  are  more  permeable  or  the  area 
is  covered  with  asphalt  or  concrete,  with  water  occurring  at  accumulation  depths  of  2  to  5 
ft  bgs.  The  occurrence  of  water  in  the  subsurface  is  directly  related  to  the  near-surface 
infiltration  of  surface  water  accumulating  in  areas  between  asphalt  and  concrete  and  in  the 
sub-bases  of  the  asphalt  and  concrete. 

6.2.2. 1  Field  Screening  Soil  Gas  Results 

Soil  gas  results  are  presented  on  Figure  6-1 1 ,  which  shows  1 994  data,  and  Figure  6-1 2  which 
shows  1 995  data.  Of  the  41  soil  gas  samples  analyzed  on-site,  one  sample  (SG-50),  located 
at  Hydrant  Pit  #5,  had  a  benzene  concentration  of  3.3  ppm.  Toluene  concentrations  ranged 
from  0.60  to  67  ppm  in  the  soil  gas  sample.  The  highest  concentration  was  detected  at 
SG-62  located  at  the  end  of  the  fuel  hydrant  pipeline.  Ethylbenzene  was  detected  in  only  one 
sample,  SG-51,  at  65  ppm,  located  along  the  fuel  hydrant  pipeline  by  Hydrant  Pit  #9.  Total 
xylenes  were  detected  in  ten  samples  in  concentrations  ranging  from  1 .4  to  310  ppm,  with 
the  highest  concentration  detected  at  SG-45,  located  along  the  fuel  hydrant  pipeline. 
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Total  volatiles,  as  JP-4,  were  detected  in  29  samples  in  concentrations  ranging  from  22  to 
20,000  ppm.  The  highest  concentration  of  total  volatiles  was  detected  at  SG-51.  Other 
locations  at  the  end  of  the  fuel  hydrant  pipeline  also  contained  high  levels  of  total  volatiles, 
i.e.,  greater  than  1000  ppm,  as  shown  on  Figure  6-1  2. 

6. 2. 2. 2  Field  Screening  Groundwater  Results 

Groundwater  screening  results  are  shown  on  Figure  6-1 3.  No  chlorinated  target  compounds 
were  detected  in  groundwater  samples  collected  in  groundwater  samples  collected  along  the 
fuel  hydrant  pipeline.  Benzene  was  detected  at  concentrations  ranging  from  2.5  to  1 1 00  ppb. 
The  highest  concentration  was  detected  at  SG-60,  located  approximately  100  ft  east  of 
Hydrant  Pit  #5.  The  remaining  detections  were  all  below  10  ppb.  Groundwater  sampling 
location  SG-60  also  contained  the  highest  concentrations  of  toluene,  total  xylenes,  and  total 
volatiles  (JP-4).  Toluene  was  detected  in  three  samples  ranging  in  concentrations  from  2.9 
to  1300  ppb.  Total  xylenes  were  detected  in  four  samples  ranging  from  9.1  to  4600  ppb. 
Total  volatiles  were  detected  in  seven  samples  at  concentrations  ranging  from  35  to 
10,000  ppb. 

6. 2. 2.3  Field  Screening  Soil  Results 

Toluene  was  detected  at  three  sample  locations  (SG-1 5,  SG-1 6  and  SG-1 7)  at  concentrations 
ranging  from  6.0  ppb  to  400  ppb.  All  three  of  these  locations  are  located  east  of  Hydrant  Pit 
#5.  Total  volatiles  were  detected  in  all  of  the  ten  soil  screening  samples,  except  for  sample 
locations  SG-52  for  the  10  to  11  ft  bgs  sample  and  SB-17  for  the  11-13  ft  bgs  sample. 
Concentrations  ranged  from  55  to  21,000  ppb,  with  the  highest  concentration  detected  at 
SB-15.  The  distribution  of  total  volatiles  for  the  1994  and  1995  soil  screening  results  are 
shown  on  Figure  6-14. 

6.2.3  Soil  Confirmation  Results 

Nine  soil  samples  from  seven  locations  {7-B07  through  7-B1 3)  were  collected  during  the  1 994 
field  effort  along  the  fuel  line.  In  the  1 995  field  effort  eight  soil  samples  were  collected  from 
5  borings  (7-B15  through  7-B19).  The  17  samples  were  submitted  for  Level  C  analyses  of 
BTEX  and  TPH.  Table  6-4  summarizes  the  analytical  results.  Sample  locations,  along  with 
concentrations  of  all  detected  organic  compounds,  are  shown  on  Figure  6-1  5. 

6. 2.3.1  Laboratory  BTEX  Results 

No  BTEX  concentrations  were  detected  in  any  of  the  soil  samples. 

6. 2.3.2  Laboratory  TPH  Results 

Five  samples  had  concentrations  of  TPH-diesel  in  levels  ranging  from  8  to  51  ppm.  The 
highest  concentration  of  TPH-diesel  was  detected  at  7-B08  at  a  depth  of  9  to  1 1  ft  bgs, 
located  adjacent  to  SG-43,  by  Hydrant  Pit  #9.  These  levels  are  all  below  the  ARAB. 
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6.3  INVESTIGATION-DERIVED  WASTE  DISPOSITION 


1994 

The  purge/decontamination  water  only  contained  a  detected  amount  of  TPH-diesel  at  3  ppb. 
The  screening  results  of  soils  indicated  detected  levels  of  benzene,  toluene,  and  ethylbenzene, 
and  total  volatiles  (as  JP-4).  Benzene  was  detected  in  only  two  of  the  nine  samples  collected, 
at  concentrations  of  4.5  ppb  and  370  ppb.  Toluene  was  detected  in  three  samples  at 
concentrations  ranging  from  1 1  to  330  ppb.  Total  xylenes  were  also  detected  in  three  sample 
concentrations  ranging  from  34  to  640  ppb.  Total  volatiles  were  detected  in  six  of  the  nine 
sample  with  concentrations  ranging  from  55  to  5400  ppb. 

1995 

The  decontamination  water  contained  no  detected  levels  of  any  target  compounds.  The 
composite  waste  soil  sample  contained  detected  levels  of  toluene  at  7.9  ppb,  total  xylenes 
at  7.7  ppb,  and  total  volatiles  at  640  ppb.  The  detected  levels  of  target  compounds  in  all  of 
the  investigation  derived  waste  are  below  respective  ARARS.  The  analytical  results  from  both 
the  laboratory  and  on-site  screening  were  provided  to  the  Base  point  of  contact  so  that  the 
waste  could  be  disposed  of  in  accordance  with  Federal,  state,  and  local  regulations. 
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7.0  CONCLUSIONS 


The  following  conclusions  were  based  on  the  data  collected  and  analyzed  during  the  SI 
conducted  at  Site  7  of  the  171st  ARW,  Pennsylvania  ANG. 

Volatile  compounds  in  soil,  indicated  by  detections  of  BTEX,  are  typically  present  in  soils 
recently  contaminated  by  fuel  products.  No  BTEX  were  detected  in  any  of  the  POL  Storage 
Area  soil  samples.  TPH  was  detected  at  two  locations  within  the  site  which  are  interpreted 
as  being  isolated  occurrences  because  the  locations  are  not  spatially  related.  Of  the  TPH 
levels  detected,  all  were  below  PaDER  guideline.  The  product  that  was  released  in  the  1 991 
excavation  to  repair  the  broken  water  line  near  Building  114  was  not  detected  in  the  SI.  No 
organic  compounds  were  identified  in  the  sediment  of  McClarens  Run,  which  was  analyzed 
to  determine  whether  potential  contaminants  had  migrated  from  the  POL  Storage  Area.  Based 
on  the  lack  of  BTEX  and  the  low  concentrations  of  TPH-diesel,  there  does  not  appear  to  be 
significant  fuel  contamination  of  the  soil. 

It  was  suspected  that  soil  along  the  Fuel  Hydrant  Pipeline  was  contaminated  with  fuel  based 
on  former  analyses  that  had  been  completed.  The  concentrations  of  TPH  detected  at  that 
time  were  above  the  PaDER  guideline.  This  guideline  has  since  then  been  increased.  Even  so, 
the  levels  of  TPH  detected  during  this  SI  are  well  below  the  1 991  guideline.  Where  petroleum 
contaminants  were  previously  detected  in  1 991 ,  no  BTEX  was  detected  during  the  SI.  It  can 
only  be  proposed  that  the  fuel  concentrations  in  the  soil  have  diminished,  perhaps  through 
volatilization,  during  the  four  year  period  from  when  it  was  originally  detected.  No  fuel 
contamination  appears  to  be  present  in  Site  7  soils  or  at  the  end  of  the  Fuel  Hydrant  Pipeline. 

The  scope  of  the  SI  for  Site  7  did  not  include  investigation  of  the  groundwater.  However, 
groundwater  encountered  during  the  screening  activities  was  collected  and  screened  using  the 
on-site  GC.  Groundwater  screening  analyses  indicated  concentrations  of  BTEX  at  both  the 
POL  Storage  Area  and  along  the  Fuel  Hydrant  Pipeline  located  along  the  west  aircraft  parking 
apron.  Total  volatile  organics  were  also  detected  along  the  Fuel  Hydrant  Pipeline.  The 
groundwater  is  not  defined  as  an  aquifer  with  the  potential  for  use  as  drinking  water  or  for 
agricultural  purposes.  Also,  the  locations  where  concentrations  of  BTEX  and  total  volatile 
organics  were  detected  in  the  groundwater  occurring  in  the  overburden  soils  is  covered  by 
concrete  or  asphalt. 
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8.0  RECOMMENDATIONS 


Based  upon  the  conclusions  presented  above,  no  further  action  is  recommended  for  Site  7. 
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Dnlling  Agency;  ii,  f  V 


Project  Number:  I 

f  tn*  ^rv*  ’  — - ““1 

Borehole  No.  |  ^  ^ 

Driller:., 
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Cxxpof^on 


Borehole  Log 


Project  Name:  &«tew«ia /‘oi  Natiunal  nimrcH=H-  \ 
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loJLkground;  BH  =  Borehole  Headspace 


B 


CurporsO'on* 


Borehole  Log 
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^1^  rrrpcjration*  ‘ '  '  - — - ^ - - — ^7“*;^  “T  ^  . 
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- - -  '  '■  .  .,•  "  .,  ., ...  Driller:  •  ■• 
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Date  Started:  Depth  (feet):  r_ 

- -  ~  "  Depth  to 

Date  Finished:  Bedrock  (feet): 


Number  of 

Drilling  Fluid  tOom  _ _ _ £ampl^ - ]__ 

I _ _ _ _  ["TT  Borehole  .i» 
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Bdrehdle  No.  Sheet  .1  .  A 
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EARTH  TECH 
1449C  Sheldon  Road 
Suite  21G 

Plymouth,  Ml  48170 

Ph;  313/416-5678  Fax:  313-416-5698 

M  E  M  0  R  A  N  D  U 
M 


Date: 

January  19. 199.^ 

To: 

Carol  Frye 

CC:  Project  File 

From: 

Ilosam  N.  Hassanien 

Subject: 

Air  National  Guard  Base,  Pittsburgh,  PA 
(ET/PIy.  Proj.  No.  83758.00) 

Per  your  request,  I  have  prepared  a  summary  describing  two  non-desiructive  geopliysical 
icchnique.-;  used  at  the  above  referenced  site  to  locate  subsurface  jet  fuel  pipes  and  utility  lines 
TTie  area  subjected  to  the  geophysical  survey  is  described  as  Site  7-POl .  Area,  mis  area  is 
composed  of  two  areas,  the  POL  storage  area  and  the  fuel  dispensing  pipeline.  The  following 
is  a  description  of  the  two  techniques  used  at  the  site. 

1)  fisher  TW-6  Metal  Detector 

The  TW-6  metal  detector  is  of  the  transmitter-receiver  type.  The  TW-6  was  operated  in  the 
Inductive  Locating  Mode  to  locate  the  jet  fuel  {Updine  and  cables,  in  this  mode,  the 
transmitter  itKluces  an  elecuomagnede  field  (main  field)  around  die  subsurface  object  under 
investigadon.  Tlic  object,  in  turn,  produces  a  secondary  dectmmagnetic  field  by  induction. 
This  .secondary  field  can  be  recorded  or  sensed  by  the  receiver  in  the  detector.  A.s  the  operator 
walks  toward  the  buried  object,  the  speaker  sound  and  detector  indication  will  increase.  They 
will  reach  maximum  readings  when  the  operator  is  directly  over  the  buried  object  cir  conductor. 
A.S  the  operator  crosses  over,  the  indications  will  begin  to  decrease  because  the  openuor  is 
moving  away  from  the  buried  conductor,  me  center  of  the  buricrl  object  will  correspond  to  the 
highe.st  indication 

The  above  described  method  was  very  successful  in  locating  die  jet  fuel  pipeline  and  other 
subsurface  conductors,  such  as  power  and  cununuiucaiion  cable.s  .ind  natural  gas  lines. 

2)  Ground  Penetrating  Radar  (GPR) 

Tlie  GPR  used  at  the  site  is  the  GS.SI  SIR  System  3  Radar  which  consist  of  32U5TR 
Transducer  (iransmiiter/reccivcr),  PR-83n4  Profiling  Recorder,  CC-.30/1 1  Coniiul  Cable  and 
Model  10  Remote  Marker. 

The  GPR  lunctions  very  much  like  conventional  radar,  subsurface  conductive  objecK  refler-t 
the  iransmitt^  electromagnetic  signals,  a  receiver  detects  the  reflecied  signals  which  arc 
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On-Site  Analytical  Methods 


Approximately  6  to  1 0  ml  of  soil  gas  or  headspace  was  collected  for  each  sample  and 
promptly  analyzed  by  the  on-site  mobile  laboratory.  Subsamples  (replicates)  from  these 
samples  were  injected  into  the  GC  in  volumes  of  100  to  400  microliters.  This  section 
provides  a  general  description  of  soil  gas  and  soil  sample  analytical  instrumentation  and 
target  compounds  of  concern. 


Instrumentation  and  Target  Compounds 

All  samples  collected  for  on-site  analysis  during  the  Pennsylvania  ANG  Base  survey  were 
analyzed  using  a  Shimadzu  1 4A  laboratory-grade  GC  equipped  with  both  an  electrons 
capture  detector  (ECD)  and  flame  ionization  detector  (FID).  The  analytical  column  was  a 
105  meter  x  0.53  mm  Restek  R,x-Volatiles  megabore  capillary  column.  Tl^  GC  was 
controlled  by  a  Shimadzu  CR4-AX  integration  computer  equipped  with  a  20  MB  GC  hard 
disk  for  method  and  data  storage,  and  a  thermal  transfer  printer  for  hard-copy  output,  ne 
oven  was  temperature  programmable,  and  helium  was  used  as  the  carrier  gas. 


Three  different  concentrations  of  standards  were  analyzed  for  the  initial  calibration  of  t  e 
GC  and  ECD  for  analyses  of  1 ,1-dichloroethene  (DCE),  1,2-DCE,  trichloroethene  (TCE),  and 
tetrachloroethene  (PCE).  These  three-point  calibrations  were  performed  to  ensure  analyses 
for  these  analytes  were  within  the  linear  range  of  the  analytical  equipment.  Three-point 
calibrations  were  also  performed  to  ensure  analyses  of  BTEX  and  total  volatile  organic 
compounds  (TVOC)  analytes  were  within  the  linear  range  of  the  GC  and  FID.  Subsequent 
calibrations  of  the  GC  and  ECD  were  performed  using  concentratioris  of  standyds  that 
were  within  20  percent  of  the  mid-concentration  levels  of  the  standards  used  for  the  th 
point  calibrations. 


The  standards  for  the  three-point  calibrations  were  made  from  Supelco  Inc.  traceable 
standards  and  reagent  blanked  solvents.  The  instrument  calibrations  were  checked 
periodically  throughout  each  day  to  monitor  the  response  factor  and  retention  time. 


Gas  Chromatograph  Process 

The  soil  gas  vapor,  or  headspace,  is  injected  into  the  GC  and  swept  through  the  analyt 
column  by  the  carrier  gas.  The  detector  senses  the  presence  of  a  component  differen 
from  the  carrier  gas  and  converts  that  information  to  an  electrical  signal.  The  compone 
of  the  sample  pass  through  the  column  at  different  rates,  according  to  their  indivi  ua 
properties,  and  are  identified  by  the  detector.  Compounds  are  identified  according  to  the 
time  it  takes  them  to  pass  through  the  column  (retention  time). 


Plfictron  Capture  Detector  Process  .  .  .  .  .  „artioi»o 

The  ECD  captures  low  energy  thermal  electrons  that  have  been  ionized  by  beta  parqcies. 
The  flow  of  these  captured  electrons  into  an  electrode  produces  a  small  current,  w  ic  is 
collected  and  measured.  When  the  halogenated  TVOCs  are  introduced  into  the  detector, 
electrons  that  would  otherwise  be  collected  at  the  electrode  are  captured  by  the  sample, 
resulting  in  decreased  current.  The  current  causes  the  computing  integrator  to  record  a 
peak  on  the  chromatogram.  The  area  of  the  peak  is  compared  to  the  peak  generated  by 
known  standard  to  determine  the  concentration  of  the  analyte. 
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Flame  Ionization  Detector  Pro£.e.ss  .  x\/nr 

The  FID  utilizes  a  flame  produced  by  the  combustion  of  hydrogen  and  air.  When  a  i  vuv-, 
which  has  been  separated  on  the  GC  analytical  column,  is  introduced  into  the  flame,  a 
large  increase  in  ions  occurs.  A  collector  with  a  polarizing  voltage  is  applied  near  the  flame 
attracting  ions  which  produce  a  current  proportional  to  the  amount  of  the  sample 
compound  in  the  flame.  The  electrical  current  causes  the  computing  integrator  to  record  a 
peak  on  a  chromatogram.  By  measuring  the  area  of  the  peak  and  cornparing  that  area  to 
the  integrator  response  of  a  known  aqueous  standard,  the  concentration  of  the  analyte  in 
the  sample  is  determined. 

The  detection  limits  for  target  compounds  depend  on  the  sensitivity  of  the  detector  to  the 
individual  compound  as  well  as  the  volume  of  the  injection.  The  detection  limits  of  the 
target  compounds  were  calculated  from  the  response  factor,  the  sample  size,  and  the 
calculated  minimum  peak  size  (area)  observed  under  the  conditions  of  the  analyses.  If^any 
compound  was  not  detected  in  an  analysis,  the  detection  limit  is  given  as  a  "less  than 
value,  e.g.,  <5  or  reportable  detection  limit. 
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I  PROJECT  SUMMARY 


The  report  findings  presented  herein,  represent  partial  actions  taken  to  identify  proble^ 
with  potentially  contaminated  sites  at  the  Pittsburgh,  Pennsylvania  Air  National  Guard  Base 
(ANGB).  Prior  to  soil-gas,  soil  and  shallow  groundwater  sampling  and  analysis.  Earth 
Tech  performed  a  preliminary  assessment  of  Site  1  at  the  subject  National  Guard 
facility;  the  POL  Facility  and  Fuel  Distribution  Lines.  This  effort  included  a  surface 
reconnaissance  and  historical  records/data  survey  (e.g.,  a  previous  limited  soil-gas  su^ey 
was  performed  in  1991)  for  evidence  of  possible  contaramation.  Information  from  this 
records  review  and  site  recoimaissance  were  used  to  design  the  more  detailed  soU-gas,  soil 
and  shallow  groundwater  survey  described  herein. 

This  preliminary  site  investigation  of  the  POL  and  associated  JP-4  distribution  lines  was  a 
broad  based  screening  effort  to  determine  the  gerieral  presence  of  target  volatile  organic 
compounds.  The  survey  consisted  of  the  following  tasks: 

•  Development  of  a  Field  Sampling  Plan  (Earth  Tech)  (See  FlSW^ 

•  Field  Sampling  of  soil-gas,  soil  and  shallow  groundwater  for  target  VOCs 
(EnviroSurv,  Inc.) 

•  Mobile  laboratory  analysis  of  soil-gas,  soil  and  shallow  groundwater 

(EnviroSurv,  Inc.)  ^  .  -i  i 

•  Fixed  laboratory  analysis  and  validation  of  a  percentage  of  the  sou  samples 
screened  in  the  field  (Earth  Tech  and  their  fixed-based  laboratory  subcontraaor) 

•  Validation,  reduction  and  interpretation  of  mobile  laboratory  data  (EnviroSurv, 

•"^paration  of  a  Site  Investigation  Report  (Earth  Tech  and  EnviroSurv,  Inc.) 

EnviroSurv,  Inc.  provided  the  following  services  in  support  of  TETCs  Preliminary  Site 
Investigations  at  the  Pittsburgh,  Pennsylvania  ANGB: 

•  Rock  coring  of  surface  pavement  (e.g.,  runways)  for  sample  access 

•  Collection  of  57  soil-gas  samples  and  on-site  analysis  for  BTEX  and  target 
chlorinated  compounds 

•  Collection  of  15  groundwater  screening  samples  and  on-site  analysis  for  BTEX 
and  target  chlorinated  compounds. 

•  Installation  of  six  temporary  piezometers  for  measurement  of  shallow 
groundwater  depths 

•  Collection  of  28  sod  samples  and  select  sample  andysis  for  BTEX  and  target 
chlorinated  compounds;  collection  of  splits  for  off-site  fixed  lab  analysis 

•  Collection  and  analysis  of  approximately  10%  QA/(2C  samples,  including 
instrument  and  syringe  blanks,  and  field  and  laboratory  duplicates. 

•  Development  and  submittal  of  draft  data  tables  and  sample  location  maps  for  the 
eight  survey  sites. 

•  Development  and  submittal  of  this  Project  Report  which  includes  documentation 
of  all  field  sampling  and  mobile  laboratory  procedures,  and  a  general  mterpretanon 
of  data. 
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Prepared  By:  ENVIilOSUlIV,  INC. 

2800-C  Dorr  Ave. 
Fairfax,  VA  22031 


Figure  1 .  Pennsylvania  ANG  POL  Storage 
Area  Site  and  Sampling  Locations 


Figure  2.  Fuel  Hydrant  Pipeline  Site  and 
Sampling  Locations 


Maior  Findin2S 

•  Notable  contamination  by  Total  JP-4  Volatiles,  as  indicated  by  soil-gas  data,  wp  found  at 
various  locations  throughout  the  POL  storage  area  and  sporadically  along  the  fuel 
distribution  pipeline.  Tight,  low  permeability  silts,  clays  and  shale  were  routinely 
encountered  throughout  the  survey  area.  Sod-gas  data  therefore,  may  represent  limited 
"point  source"  results,  with  minimal  radii  of  influence.  Nevertheless,  hot  spot  areas 
were  identified  for  possible  characterization  during  subsequent  soil-boring  and  monitoring 
well  installation  phases  of  the  site  investigation,  if  these  additional  sub-surface 
characterization  activities  are  deemed  necessary. 

•  "Significant"  Total  JP-4  volatile  results  were  also  obtained  for  soil  and  shallow 
groundwater.  Water  "hits”  in  the  POL  storage  area  was  found  primarily  southwest  of  the 
large  aboveground  tanks  and  west  of  Building  #1 14. .  Maximum  soil  "hits"  were  found 
primarily  northeast  of  the  tanks  along  the  containment  berm. 

•  Low  (<2  ppm)  to  trace  levels  of  target  chlorinated  solvents  (t-l,2-DCE  and  1,2-DCA) 

were  detected  in  only  three  of  the  total  fifty-seven  soil-gas  samples.  All  three  hits  werem 

a  linear  trend  (SG-12,  SG-16  and  SG-18)  southw^t  of  Budding  #1 14.  No  target 
chlorinated  analytes  were  detected  in  any  of  the  sod  or  shadow  groundwater  samples 
analyzed. 


n  PROJECT  OBJECTIVES 

Sod-gas  sampling  techniques  are  of  two  varieties:  Passive  and  Active.  Passive  surveys 
which  utilize  a  static  trapping  device  implanted  in  the  ground  have  the  lumtation  that  a  long 
period  of  rimft  is  required  for  sample  coUection  and  analysis.  Active  si^eys,  on  the  outer 
hand,  provide  results  in  near  real-time  and  sampling  plans  can  be  modified  ^  results 
become  avadable  from  the  on-site  mobde  laboratory.  The  “active”  approach  was  emp  oyed 
during  this  investigation  providing  immediate  field  results  for  the  detection  of  poreim^y 
"significant"  target  compound  contamination.  Based  on  sod-gas  residts,  sod  and  shallow 
groundwater  sample  locations  were  selected  for  further  characterization. 

The  following  target  VOC  compounds  (and  respective  detection  liimts)  were  analyzed  in  ad 
sod-gas,  shadow  groundwater  and  sod  samples 


Sod-gas  (ppm) 

Benzene 

0.50 

Toluene 

0.50 

Ethylbenzene 

0.50 

Total  Xylenes 

1.0 

Total  JP-4  Volatiles 

20.0 

trans-l,2-DCE 

0.1 

cis-l,2-DCE 

0.1 

1,2-DCA 

0.1 

TCE 

0.01 

PCE 

0.01 

Gnantitation  Limits 

Sod  (ppb) 

Water  (ppb) 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

5.0 

5.0 

50.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

0.2 

0.2 

0.2 

0.2 
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m  FIELD  SAMPLING  AND  MOBILE  LABORATORY  PROCEDURES 
Sampling  Survey  Desi2n 

Earth  Tech  surface  reconnaissance  of  the  POL  and  associated  JP-4  distribution  lines  helped 
in  the  soil-gas,  soil  and  shallow  groundwater  spnpling  survey  design.  In  general,  soil-gas 
sample  locations  followed  a  pre-determined  grid.  A  lesser  number  of  locations,  however, 
were  chosen  according  to  specific  site  features  as  directed  by  Earth  Tech's  on-site 
representative. 


Field  Activities 


EnviroSurv,  Inc.’s  two-man  probe  sampling  and  mobile  laboratory  t^ysis  team 
documented  aU  field  activities  on  both  Held  Sample  Log  Sheets  and  in  Held  Laboratory 
Notebooks.  Information  pertinent  to  sample  collection  (e.g.,  depth,  volume,  etc.)  and 
analysis  (e.g.,  QA  /QC,  target  compounds  identified,  etc.)  were  recorded. 


Field  Sampling  Procedures  and  OA/OC  Protocols 

Probe  Placement:  Sampling  probes  are  constructed  of  1/2-inch  I.D.  h^dened  steel  in  3 
foot  lengths.  The  probe  rods  were  driven  into  the  soil  by  a  hydraulic  cylinder/percussion 
hammer  unit  mounted  in  the  back  of  a  4-wheel-drive  pickup  truck.  Probes  were  removed 
using  the  same  hydraulic  system.  Asphalt  and/or  concrete  penetration  was  required  at 
many  of  the  sample  locations.  A  compressor-activated  rock  d^  was  u^d  to  auger  a  1.5 
inch  pilot  hole  through  up  to  18-inches  of  pavement  The  3/4-inch  outside  diameter  probe 
rod  was  then  placed  in  the  pilot  hole  and  driven  to  depth. 

■Sampipi  rnllection:  All  information  pertinent  to  the  collection  of  field  samples  can  be 
found  on  the  Field  Log  Sheets  in  Appendix  A. 


Soil-Gas  Sample  Collection:  Once  the  soil-gas  probe  was  driven  to  the  desired 
sampHng  depth  (3  to  18'  bgs),  “post  run”  polypropylene  tubing  was  atta^ed  to  toe  lead 
rod  via  a  threaded  sample  cap  with  o-ring  (to  prevent  vacuum  leakage).  The  dedicated 
sample  line  was  then  attached  to  toe  vacuum  volume  system  located  in  toe  probe  truck.  A 
minimum  of  three  tubing/sample  container  volumes  (e.g.,  2  liters)  were 
sample  was  collected  in  a  glass  gas-sample  bulb  with  Teflon  stopcocks.  Once  filled,  the 
glag<;  gas-sample  bulbs  were  dehvered  immediately  to  the  on-site  laboratory  for  analysis. 
The  estimated  lime  from  sample  extraction  to  gas  chromatograph  injection  was  usimy  less 
than  one  to  two  hours.  CoUection  of  soil  gas  in  glass  bulbs  permitted  sample  (Mutions  and 
laboratory  duplicate  analyses  to  be  run  from  toe  same  sample  location,  as  required. 


Soil  Sample  Collection:  Once  toe  1.5-inch  wide  by  2-foot  long  piston  soil  sainpler 
(with  either  acetate  or  stainless  steel  liner)  was  driven  to  toe  top  of  toe  desired  sara^^ 
depth,  toe  piston  was  released  via  an  extension  rod  inserted  down  toe  probe  rod.  With  the 
core  barrel  free  to  move,  toe  probe  rod  was  driven  an  additional  2-feet  to  collect 
approximately  300-400  grams  of  soil.  Soil  samples  for  on-site  analysis  were  contamenzed 
in  40  mi  VOA  vials  cleaned  to  EPA  specifications.  Once  collected,  the  s^ples  were 
immediately  delivered  to  EnviroSurv,  Inc.’s  mobile  laboratory.  Split  soil  samples  for  off¬ 
site  analysis  were  sealed  in  stainless  steel  liners  using  end  caps  and  teflon  tape. 

Groundwater  Sample  Collection:  A  pilot  hole  to  toe  desired  sample  depth  wm  ^wn 
using  a  1-inch  O.D.  probe  rod.  Rods  were  subsequently  removed  and  y2-mch  LD.  PVC 
screen  was  temporarily  installed.  Once  the  slotted  screen  was  in  place,  dedicated 
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polypropylene  tubing,  fitted  with  a  small  diameter  foot-valve  pump,  was  inserted  down  the 
“well  point”.  Water  samples  were  then  containerized  in  40  ml  vials  cleaned  to  EPA 
specifications.  Once  collected,  water  samples  were  immediately  delivered  to  EnviroSurv, 
Inc.’s  on-site  mobile  laboratory  for  analysis. 

Field  Duplicates:  Two  glass  gas-sample  bulbs  or  40  ml  VO  A  vials  were  filled  at 
approximately  10%  of  the  sampling  points  and  treated  as  field  duplicates  to  check  the 
precision  of  sample  collection  procedures. 

F.quipment  Decontamination:  Dedicated  polypropylene  sampling  line  was  u^d  at  each 
individual  soil-gas  and/or  groundwater  sample  location.  Once  used,  the  tubing  was 
discarded.  All  non-expendable  equipment  which  came  in  contact  with  extracted  soil-vapor, 
soil  or  shallow  groundwater  samples  was  thoroughly  cleaned  before  re-use. 
Decontamination  procedures  included  an  initial  scrub  and  wash  using  wire  brushes  and 
alconox  detergent  After  washing,  equipment  was  rinsed  with  methanol  and  deionized 
water  and  allowed  to  air  dry. 


Field  Laboratory  Procedures  and  OA/OC  Protocols 

Tncimmentarion:  All  samples  collected  during  the  Pittsburgh,  Pennsylvania  ANGB  Survey 
were  analyzed  on  a  Shimadzu  14A  laboratory-grade  GC  equipped  with  both  Flame 
Ionization  and  Electron  Capture  Detectors  (HD/ECD).  The  analytical  column  i^d  was  a 
105  meter  x  0.53  mm  Restek  Rtx- volatiles  megabore  capillary  column.  The  GC  was 
controlled  by  a  Shimadzu  CR4-AX  integrating  computer  equipped  with  a  20  MB  hard  disk 
for  method  and  data  storage,  and  a  thermal  transfer  printer  for  hard-copy  output 

■Sample  Quantitation!  The  FID/ECD  results  for  target  aromatic  and  chlorinated  volatiles 
were  determined  by  calculating  the  areas  of  individual  chromatogram  peaks.  Peaks 
resulting  from  injection  disturbances  (e.g.,  air  peak)  were  carefully  separated  fiom  the 
individual  early  eluting  volatile  peaks.  The  reported  results  for  BTEX  and  chlormated 
hydrocarbons  in  soil  gas,  soil  and  water  were  quantitated  using  the  response  factors 
obtained  from  certified  commercial  standards.  The  total  JP-4  volatiles  result  was  obtamed 
by  sample  comparison  with  JP-4  standards  prepared  on-site  from  pure  product 

Instrument  Calibration:  The  gas  chromatograph  was  initially  calibrated  for  soil-gas,  soil 
and  water  using  a  certified  BTEX  gas  standard  and/or  field-prepared  vapor  or  aqueous 
standards  for  the  ten  target  compounds  of  interest  (See  F»gyr^  3  and.4.  -  Example 
Standard  Chromatograms).  All  standards  preparation  was  documented  in  the  field 
laboratory  log  book  and  is  traceable  back  to  certified  commercial  standards.  Retention 
times  of  standards  were  used  to  identify  the  chromatogram  peaks  and  response  factors  were 
used  to  calculate  concentrations  for  target  compounds  of  interest. 

Laboratory  Blanks:  A  method  blank  was  run  at  the  beginning  of  each  day  to  check  for 
potential  contaminants  in  the  analytical  system.  The  blank  was  taken  by  with^awing  a 
headspace  sample  from  an  empty  glass  soil-gas  bulb  or  40  mi  VGA  vial  containing 
deionized  water.  The  sample  was  injected  into  the  gas  chromatograph  in  the  same  way  as 
the  samples. 

I  ahnrarorv  Duplicates:  Approximately  10%  laboratory  duplicate  samples  were  injected  to 
check  the  analytical  precision  of  the  method. 

Sample  Preparation:  Soil-gas  samples  were  received  in  the  laboratory  in  125  or  250  ml 
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Figure  4.  Example  JP-4  (Total  Volatiles)  Standard  Chromatogram 
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glass  gas  sampling  bulbs.  A  sample  was  withdrawn  through  the  septum  usmg  a  syringe 
and  injected  directly  into  the  GC.  Water  samples  were  received  m  the  mobile  lab  in 
comnietely  filled  40  ml  VGA  vials.  Ten  mis  were  subsequendy  decanted,  and  the  samples 
were  heated  for  90  minutes  at  90  degrees  C  before  a  headspace  sample  was  taken  usmg  a 
gas-tight  syringe.  Water  headspace  was  injected  direcdy  mto  the  GC.  Soil  s^ples  were 
received  in  ±e  mobUe  lab  in  pre-weighed  VGA  vials.  Appro^ately  20  to  30  grams  were 
also  heated  in  an  oven  for  90  minutes  at  90  degrees  C.  Soil  headspace  was  subsequendy 
injected  direcdy  into  the  GC. 

TV  GENERAL  INTERPRETATION  OF  FIELD  SAMPLING  AND  MOBILE 
LABORATORY  ANALYTICAL  RESULTS 

Sampling  locations  and  corresponding  soil-gas  and  shallow  ^undwater  results  Site  1, 

the  POL  Facdity  and  Fuel  Distribution  Lines,  are  included  m  Figures  5  through,^. 

1 .2  and  3  contain  ail  soil-gas,  shallow  groundwater  and  sod  screenmg  data, 

including  QA/QC  results. 

POT.  Facility  (Figures  5&6)  -  Petroleum  hydrocarbons  were  detected  in  sod-gas  at^ 
Srute^coMentr^ons  of  up  to  270  ppm  Total  JP-4  Volatiles.  No  sm^e  source  area  of 
petroleum  contamination  was  readdy  identifiable.  "Hits"  were 
diroughout  the  Storage  Area  in  ”bulls-eye"  anomahes;  evidence  perhaps  of  numerous 

isolated  "spills." 

Low  levels  (<  2.0  ppm)  of  t-l,2-DCE  and  U-DCA  were  detected  in  three  sod-gas  samples 
southwest  of  Buddmg  #1 14.  These  were  the  only  chlorinated  "hits  m  sod-gas,  sod  and 
water  throughout  the  entire  survey  area. 

■•Significant'  groundwater  results  (up  to  23.000  ppb  To^  “ 

two^ations  wthin  the  Storage  Area  -  south  of  the  ^  at  ^  of 

#114atSG-19andSG-57.  Despite  the  presence  of  low  permeability  and  clay  n 

sods  in  the  vadose  zone,  shadow  groundwater  appears  to  have  been 

probing  conditions,  however,  water  does  not  appear  to  be  uniformly 

the  survey  area.  It  was  encountered  sporadicaUy  m  perched  layers  an  p  y 

fracmre  zones  in  shadow  bedrock. 

nictrihiirimi  IJnes  (Figures  7&8)  -  Petroleum  hydrocarbons  were  detected  m 
sod-gas  at  "s^^icant"  Sncentrations  of  up  to  20,000  ppm  Total 
distribution  pSeline.  The  distribution  of  "hits  ^med  to  f  ™  ^ ^ 

the  fuel  hydrants,  suggesting  the  occurrence  of  histoncal  spdls  around  the  re  fuelmg  p 

No  target  chlorinated  compounds  were  detected  in  any  of  the  soil-gas,  sod  or  shadow 
groundwater  samples  collected  at  the  Fuel  Hydrant  Pipeline  site- 

"Significant"  groundwater  results  (up  to  10,000  ppb  Totd  JP-4  ^^^^^tdes)  were  ^tec^ 
several  locations  along  the  distribution  pipeline;  namely  m  the  vicmity  of  the  . 

adjacent  sample  location  SG-52  and  east  of  the  pipedne  ten^us  around  s^ple  location 
S<j-60.  Simdar  to  the  Storage  Site  directly  to  the  east,  s^ow 

encountered  sporadic^y  in  perched  layers  of  fid  and  native  saprolitic  sods,  and  potentiady 
above  fracture  zones  in  shadow  bedrock. 


D-13 


Prepared  By:  ENVIROSURV,  INC.  Figure  5.  POL  Storage  Area  Site  - 

2800-C  Dorr  Ave.  Soil  &  Soil-Gas  Results,  Total 

Fairfax,  VA  2203 1  Volatiles  (jjg/V,  pg/Kg) 
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Prepared  By:  ENVIROSUHVr  INC.  Figure  6.  POL  Storage  Area  Site  - 

2800"C  Dorr  Ave.  Groundwater  Results,  Total 

Fairfax,  VA  22031  Volatiles  (^g/L) 
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Figure  7.  Fuel  Hydrant  Pipeline  Site 
Soil  &  Soil-Gas  Results,  Total 
Volatiles  U/g/L;  jjg/Kg) 
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Prepared  By;  ENVIROSURV,  INC. 

2800-C  Dorr  Ave. 
Fairfax,  VA  22031 


Figure  8.  Fuel  Hydrant  Pipeline  Site  - 
Groundwater  Results,  Total  Volatiles 

O/g/L) 
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TABLE  2.  SHALLOW  GROUNDWATER  RESULTS. 

Water  values  are  expressed  as  ppb.  .  Total  Total 

Sample  ID _ Depth  .  ft.  t-1.2-DCE  C-.1.2-DCE  1.2-DCATCE  PCE  Benzene  Toluene  Ethylbenzene  Xylenes  Volatiles,  as  JP-4 
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Samples  Relinquished  By: 
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I  PROJECT  SUMMARY 


The  report  findings  presented  herein,  represent  partial  actions  t^en  , 

problems  with  potentially  contaminated  sites  at  the  Pittsburgh,  PennsylvaraaAtiNatio 
Guard  Base  (ANGB).  Prior  to  soil-gas  and  soil  sampling  ^d  ^alysis,  Tech 

performed  a  preliminary  assessments  of  Site  A,  Site  B  and  Site  7  at  the  ^  Naponal 

Guaid  facility.  This  effort  included  a  surface  reconnaissance  ^d  bistoncd  record^data 
survey  (e.g.,  a  previous  limited  soil-gas  survey  was  performed  in  1991)  for  evidence  of 
possible  contamination.  Information  from  this  records  review  site  reconnaissance  were 
used  to  design  the  more  detailed  soil-gas  and  soil  survey  descnbed  herem. 


Major  Findings 


n  PROJECT  OBJECTIVES 


Soil-gas  samples  were  taken  to  assess  the  general  extent  of  contarnmation  at  , 

locations.  Site  7  and  Site  A.  Based  on  soil-gas  results,  soil  sample 
for  further  characterization.  Soil  samples  were  also  collected  and  analyzed  from  Site  a. 
See  Figures  1^,  &  3  for  site  maps  and  sampling  locations. 


The  following  target  VOC  compounds  (and  respective  quantitation  limits)  were  analyzed  in 
aU  soil-gas  and  soil  samples  and  decon  water 


niianritation  limits 
Soil-gas  (ppm)  Water  (ppb) 


Soil  (ppb) 


•  Benzene  0.50 

•  Toluene  0.50 

•  Ethylbenzene  0.50 

•  Totk  Xylenes  1.0 

•  Total  JP-4  Volatiles  20.0 

•  trans-l,2-DCE  0.5 

•  cis-l,2-DCE  0.5 

•  1,2-DCA  0.5 

.  TCE  0.02 

•  PCE  0.02 
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2.0 

2.0 

50.0 

10.0 

10.0 

10.0 

0.5 
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0.5 

0.5 


in  FIELD  SAMPLING  AND  MOBILE  LABORATORY  PROCEDURES 
Sflinnling  Survey  Design 

Earth  Tech  surface  reconnaissance  of  the  three  sites  ^d  data  tom  a  previous  site 
investigation  performed  by  EnviroSurv,  Inc.  helped  in  the  soil-gas  and  soil  sapling 
survey  design.  In  general,  the  soil-gas  and  soil  locations  were  chosen  aworaing  to 
site  features  and  using  the  data  tom  previous  investigations  as  directed  by  Earth  lech  s  o  - 
site  representative. 
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Prepared  by:  EinnROSlinVr  INC-  Figure  1 :  Pennsylvania  ANG  Site  A 

2800-C  Dorr  Avenue  Base  Map  and  Sampling 

Fairfax,  VA  2203 1  Locations 


Prepared  by:  ENVIROSURV,  INC  Figure  2:  Pennsylvania  ANG  Site  B 
2800~C  Dorr  Avenue  Base  Map  and  Sampling 

Fairfax,  VA  22031  Locations 
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PARKING  AREA 


Prepared  By;  ENVIROSURV,  INC 

2800-C  Dorr  Ave. 
Fairfax,  VA  22031 


Figure  3. Pennsylvania  ANG, Pittsburgh 
Site  7  Base  Map  and  Sampling 
Locations 


Fipld  Activities 

EnviroSurv,  Inc.’s  two-man  probe  sampling  and  mobile  latoratory  ^alysis  team 
documented  all  field  activities  on  both  Field  Sample  Log  Sheets  and  m  Field  Laboratty 
Notebooks.  Information  pertinent  to  sample  collection  (e.g.,  depth,  volume,  etc.)  and 
anaJysis  (e.g.,  QA  /QC,  target  compounds  identified,  etc.)  were  recorded. 

Fipid  Sampling  Procedures  and  OA/OC  ProtOCfllS 

Probe  Placement:  Sampling  probes  are  constructed  of  1^-inch  I.D.  h^ened  steel  in  3- 
foot  lengths.  The  probe  rods  were  driven  into  the  soil  by  a  hydrauli^toder/peicussion 
hammer  unit  mounted  in  the  back  of  a  4-wheel-drive  pickup  truck.  Probes  were  ^oved 
using  the  same  hydraulic  system.  Asphalt  and/or  concrete  penetotion  was  required  at 
many  of  the  sample  locations.  A  compressor-activated  rock  dnll  w^  used  to 
inch  pilot  hole  through  pavement  as  n^ed.  The  3/^inch  outside  diameter  probe  ^  was 
then  placed  in  the  pilot  hole  and  iiven  to  depth.  All  informanon  j^mnent  to  the  collection 
of  field  samples  can  be  found  on  the  Field  Log  Sheets  in  APPCndlX  A* 

Soil-Gas  Sample  Collection:  Once  the  soil-gas  probe  was  driven  to  the  desired 
sampling  depth  (3.5  to  15  feet  bgs),  “post  run”  polypropylene  tubing  was  f  ^  the 

lead  rod  via  a  thread^  sample  cap  with  o-ring  (to  prevent  vacuum  le^ge).  . 

sample  line  was  then  attached  to  the  vacuum  volume  system  locat^  m  the  ^ 

minimum  of  three  tubing/sampie  container  volumes  (^g^  2  hters)  were  befo 

sample  was  coUected  in  a  glass  gas-sarnple  bulb  with  Teflon  s‘?P®op*“- 
glass  gas-sample  bulbs  were  delivered  immediately  to  the  on-site  lalxjratory  for  analy  . 
The  estimated  time  from  sample  extraction  to  gas  chro^tograph  injwuon  was  iisu^y  less 
than  one  to  two  hours.  Collection  of  soil  gas  in  glass  bulbs  permitted  sample  dilutions  and 
laboratory  duplicate  analyses  to  be  run  from  the  same  sample  locauon,  as  requirea. 

Soil  Sample  Collection:  Once  the  1.5-inch  wide  by  2-foot  long  piston  soil  sanipler 

(with  either  acetate  or  stainless  steel  liner)  was  driven  to  the  top  of  the  desi^ 

depth,  the  piston  was  released  via  an  extension  rod  inserted  down  Ae  probe  rod.  With  the 

core  barrel  free  to  move,  the  probe  rod  was  driven  an  additional  2-feet  to  collect 

approximately  300-400  grams  of  soU.  Soil  samples  for  on-site  analysis  were  containenzed 
in  ^  mi  VOA  vials  cleaned  to  EPA  specifications.  Once  collected,  Ae  s^ples  were 
immediately  delivered  to  EnviroSurv,  Inc.’s  mobile  laboratory.  Spin  soil  samples  for  off¬ 
site  analysis  were  sealed  in  stainless  steel  liners  using  end  caps  and  Teflon  tape. 

FieiH  nimlicates!  Two  glass  gas-sample  bulbs  or  40  rnl  VOA  vials  were  filled  at 
approximately  10%  of  the  sampling  points  and  treated  as  field  duplicates  to  check  the 
precision  of  sample  collection  procedures. 

F/]mnment  Decontamination:  Dedicated  polypropylene  sampling  line  wm 
individual  soil-gas  sample  location.  Dedicated  acetate  or  stainless  steel  linere  were  dso 
used  for  each  soil  sample  to  avoid  cross  contamination.  Once  used,  the  tubing  and  Imera 
were  discarded  or  used  to  hold  the  samples  (soUs  only).  All  non-expendable  ^uipment 
which  came  in  contact  with  extracted  soil-vapor  or  soil  s^ples  was  thoroughly  cleaneo 
before  re-use.  Decontamination  procedures  included  an  initial  scrub  and  wash  using 
brashes  and  alconox  detergent  and  then  steam  cleaned  using  a  hot  water  pressure  w^her  to 
remove  any  remaining  contamination.  After  washing,  equipment  was  rinsed  and  deiomzea 
water  and  allowed  to  air  dry. 
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Field  Laboratory  Procedures  and  OA/OC  Protocols 


Instrumentation:  All  samples  collected  during  the  Pittsburgh,  Pennsylvania  ANGB  Survey 
were  analyzed  on  a  Shimadzu  14A  laboratory-grade  GC  equipped  with  both  Flame 
Ionization  and  Electton  Capture  Detectors  (HD/ECD).  The  analytical  column  t^ed  was  a 
105  meter  x  0.53  mm  Restek  Rtx-volatiles  megabore  capillary  column.  The  GC  was 
controUed  by  a  Shimadzu  CR4-AX  integrating  computer  equipped  with  a  20  MB  hard  disk 
for  method  and  data  storage,  and  a  thern^  transfer  printer  for  hard-copy  output. 

Samnlft  Quantitation!  The  FID/ECD  results  for  target  aromatic  and  chlorinated  volatiles 
were  determined  by  calculating  the  areas  of  individual  chromatogram  peaks.  Peaks 
resulting  from  injection  disturbances  (e.g.,  air  peak)  were  carefully  separated  from  the 
individual  early  eluting  volatile  peaks.  The  reported  results  for  BTEX  and  chloMated 
hydrocarbons  in  soil  gas  and  soU  were  quantitated  using  the  response  factors  obtains  from 
certified  commercial  standards.  The  total  JP-4  volatiles  result  was  obtained  by  sample 
comparison  with  JP-4  standards  prepared  on-site  from  pure  product. 

Instrument  Calibration!  The  gas  chromatograph  was  initially  calibrated  for  soil-gas,  soil 
and  water  using  a  certified  BTEX  gas  standard  and/or  field-prepared  vapor  or  aquTOiw 
standards  for  the  ten  target  compounds  of  interest  (See  Figure-^-  -  Standara 

Chromatograms).  All  standards  preparation  was  documented  in  the  field  laboratory  log 
book  and  is  traceable  back  to  certified  commercial  standards.  Retention  times  of  st^dards 
were  used  to  identify  the  chromatogram  peaks  and  response  factors  were  used  to  calculate 
concentrations  for  target  compound  of  interest 

Laboratory  Blanks:  A  method  blank  was  run  at  the  beginning  of  each  day  to  check  for 
potential  contaminants  in  the  analytical  system.  The  blank  was  taken  by  withdrawmg  a 
headspace  sample  from  an  empty  glass  soil-gas  bulb  or  40  ml  VGA  vial  contairang 
deionized  water.  The  sample  was  injected  into  the  gas  chromatograph  in  the  same  way  as 
the  samples. 

I  .ahnratorv  Duplicates:  Approximately  10%  laboratory  duplicate  samples  were  injected  to 
check  the  analytical  precision  of  the  method. 

Sample  Preparation:  Soil-gas  samples  were  received  in  the  laboratory  in  125  or  250  ml 
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Figure  4.  Example  Chlorinated  Solvent  Standard  Chromatogram 
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Figure  4.  JP-4  Standard  Qiromatogram 

glass  giis  sampling  bulbs.  A  sample  was  withdrawn  through  Ae  septum  using  a  syringe 
and  injected  directly  into  the  GC.  Soil  samples  wCTe  received  in  the  mobile  lab  in  jrc- 
weighed  VOA  vials.  Approximately  20  to  30  grans  were  heated  for  90  minutes  at  90 
degrees  C  before  a  headspace  sample  was  taken  using  a  gas-tight  syringe..  Soil  headspace 
was  subsequently  injected  directly  into  the  GC. 


IV  GENERAL  INTERPRETATION  OF  FIELD  SAMPLING  AND  MOBILE 
LABORATORY  ANALYTICAL  RESULTS 

Sample  results  for  soil-gas  and  soil  samples  for  Site  A,  Site  B,  and  Site  7,  are  in  Tflblfi 
1  including  QA/^  results.  The  soil-gas  results  for  individual  target  chlorina,ted 
compounds,  aromatic  cotnpounds  and  Total  Volatiles  (as  JP-4)  are  expressed  in  ppm;  soil 
data  is  expressed  as  P-g/Kg  the  equivalent  of  ppb  in  soil. 

Site  A  -  Figure  5.  shows  the  soil-gas  sample  results  plotted  next  to  the  sampling 
locations  at  Site  A.  JP-4  volatiles  were  detected  in  soil-gas  sample  P-A-SG-19  at  5  fret  bgs 
at  a  concentration  of 2200  ppm.  The  Total  Volatiles  dropped  to  9W  ppm  at  this  location  at 
8.5  fret  bgs  indicating  the  probability  of  a  near  surface  spUl.  Additional  levels  of 
contamination  were  either  moderate  or  not  detected.  No  single  source  area  of  petroleum 
contamination  was  readily  identifiable.  “Hits”  were  distributed  sporadically  throughout  the 
area  in  "bulls-eye”  anomalies;  evidence  peiiiaps  of  several  isolate  “spills”.  The  soil-gas 
results  did  not  contain  any  chlorinated  compounds  detected  at  Site  A. 

"Significant"  soil  results  (up  to  35,000  ppb  Total  Volatiles)  were  found  at  SB-2  which  is 
collocated  with  SG-19.  This  confirms  the  soil-gas  “hit”  at  this  location  and  the  presence  of 
contamination  at  this  location.  Figure  6  shows  the  soil  sample  results  for  Site  A. 
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2800-C  Dorr  Avenue 
Fairfax,  VA  22031 


Figure  7:  Pennsylvania  ANG  Site  B 
Base  Map  and  Sampling 
Locations  (1.5’)  with  Soil 
Results  (TPH) 
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Figure  8.  Pennsylvania  ANG  Site  7 
Soil  Gas  Results,  5  feet 
Total  Volatiles 
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Figure  1 1 .  Pennsylvania  ANG  Site  7 
Soil  Results,  Total  Volatiles 
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Site  B  No  soil-gas  was  collected  at  this  site,  but  the  soil  samples  contain^  low  levels  of 
Total  Volatiles  contamination  (see  Figure  7).  These  samples  were  all  collects  near  the 
surface  (1.5  feet  bgs)  indicating  genei^  near  surface  contamination  and  possibly  sloppy 
fuel  handling  practices. 

TCE  and  PdE  was  deteaed  at  P-B-HA-4  at  low  ppb  levels  and  a  small  amount  of  trans- 
1,2-Dichloroethene  was  detected  at  P-B-HA-3 

Site  7  The  soil-gas  results  for  Site  7  show  fairly  extensive  petroleum  contamination.  The 
Total  Volatiles  (as  JP-4,  ppm)  are  plotted  in  Figures  8, 9,  and  10  next  to  the  sainplmg 
locations.  The  soil-gas  depths  of  5, 10,  and  15  feet  were  plotted  to  show  die  approximate 
locations  of  results.  The  soil-gas  results,  while  confirmed  at  several  depths,  do  not  show  a 
pattern  of  areal  contamination,  so  an  attempt  was  not  made  to  estimate  the  areal  extent  ot 
contamination.  The  contamination  appears  to  be  the  result  of  several  spills  over  a  penw  ot 
time,  or  from  a  single  significant  event.  No  chlorinated  compounds  were  detected  at  bite  7. 

The  soil  results  are  plotted  in  Figure  11  next  to  the  sampling  locations.  The  soil^sults 

tend  to  confirm  the  presence  of  contamination  in  the  areas  of  the  soil-gas  nits  .  inesou 
results  appear  to  be  at  low  levels  in  samples  from  Site  7.  The  highest  level  of 

contamination  appears  in  samples  from  SB-1.  The  concentrations  here  drop  significantly 
with  depth,  indicating  a  surface  spill  or  pipeline  leak  in  the  area. 
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APPENDIX  A 

FIELD  DATA  LOG  SHEETS 
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2800-C  Dorr  Avenue 
Fairfax.  Virginia  22031 


Soil-Gas  Samplinc 
Field  Log  Sheet 


Sample  Number: 

Depth 

Purge  Vacuum  (in7Hg-H20) 
Purge  Volume  (L) 

Sample  Vacuum  (in7i-l20) 
Sample  Volume 
Sample  Taken  By: 


Samples  Relinquished  B 
Date  ^ 

_ Time  •  * 

Samples  Received  By: 

Date  / 


r 


CHAIN  OF  CUSTODY 
Lab  Comments: 


5. 

lO  0) 


:v/- 


Sample  ShipmeM;r\ 
Hand  Delivered: 
Shipped  via:  / 

Date  Shipped:  /y 
Shipper's  SIgnaturfc 
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finii-Gas  SampHni 
Field  Log  Sheet 


Probe  Location  I.D. 


S'. 


W^k^i^£PfiSl^BSR\ 


Samples  Relinquished  By: 

Samples  Received  By:  . 

Date 


CHAIN  OF  CUSTODY _ 

Lab  Comments:  »  / 

lAAatii'f^  /o^ 


Sample  ShipmeidO 
Hand  Delivered:  a^y  no 
Shipped  via:  ^/A- 
Date  Shipped:  /y  n  . 
Shipper's  Signature*. 
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Soil-Gas  Samplinf 
Field  Log  Sheet 
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E.l  INTRODUCTION 


A  standardized  Quality  Assurance/Quality  Control  (QA/QC)  program  was  followed  during  the 
Site  Investigation  (SI)  at  the  1 7 1  st  Air  Refueling  Wing,  Pennsylvania  Air  National  Guard  (ANG), 
Coraopolis,  Pennsylvania  to  ensure  that  analytical  results  accurately  represent  the 
environmental  conditions  at  the  sites.  The  SI  field  activities  were  conducted  using  the 
Hazardous  Waste  Remedial  Actions  Program  (HAZWRAP)  Level  C  (i.e.,  U.S.  Environmental 
Protection  Agency  (EPA)  Level  III)  QC  requirements  described  in  Requirements  For  Quality 
Control  of  Analytical  Data  (HAZWRAP,  July  1990b)  and  the  guidelines  and  specifications 
described  in  the  SI  Work  Plan.  The  data  validation  was  completed  using  the  guidelines  in  the 
HAZWRAP  guidance  document  Requirements  for  Quality  Control  of  Analytical  Data  revised 
in  1995  (HAZWRAP,  1995). 

Twenty-seven  environmental  soil,  6  environmental  sediment  samples,  3  duplicate  soil  samples, 
1  duplicate  sediment  sample,  4  equipment  rinseates  (ERs),  4  field  blanks  (FBs),  and  4  trip 
blanks  (TBs)  were  submitted  for  laboratory  analyses.  Samples  collected  at  Site  7  were 
analyzed  for  benzene,  toluene,  ethylbenzene,  xylenes  (BTEX)  and  total  petroleum 
hydrocarbons  (TPH).  Samples  collected  at  Site  7  were  validated  to  Level  C  standards.  TBs 
were  analyzed  only  for  BTEX.  A  summary  of  the  analyses  performed  is  presented  in 
Table  E-1 . 


Table  E-1  Summary  of  Analytical  Program 
171st  Air  Refueling  Wing 
Pennsylvania  ANG,  Coraopolis,  Pennsylvania 


Sample 

BTEX’ 

TPH^ 

Site  7 

Soil 

27 

27 

Sediment 

6 

6 

Field 

4 

4 

Duplicates 

Equipment 

4 

4 

Rinseates 

Field  Blanks 

4 

4 

Trip  Blanks 

4 

- 

i 

1 .  Samples  for  benzene,  toluene,  ethylbenzene,  and  xylene  (BTEX)  analyzed  using  SW-846  Method  8240. 

2.  Samples  for  Total  Petroleum  Hydrocarbons  (TPH)  analyzed  using  SW-846  Method  801 5 


wp/pitts-inve8tivapp_E.  1092-07  08  96 


Final  SI  Report,  Pennsylvania  ANG 


E-2 


E.2  DATA  QUALITY  OBJECTIVES 


Data  Quality  Objectives  (DQOs)  are  qualitative  and  quantitative  statements  developed  by  data 
users  to  specify  the  quality  of  data  obtained  from  field  and  laboratory  data  collection  activities 
to  support  specific  decisions  or  regulatory  actions.  DQOs  also  establish  numeric  limits  for  the 
data  to  allow  the  data  user  to  determine  if  the  data  collected  are  of  sufficient  quality  for  use 
in  their  intended  application.  The  data  collected  during  the  SI  field  effort  will  be  used  to  (1) 
confirm  or  deny  the  presence  or  absence  of  suspected  contamination  at  the  identified  sites 
and  (2)  evaluate  the  human  health  or  environmental  implications.  DQOs  were  established  for 
precision,  accuracy,  representativeness,  comparability,  and  completeness  (PARCC).  The 
DQOs  for  all  PARCC  parameters  with  quantitative  values  were  set  at  90%.  The  following 
sections  summarize  the  DQOs  established  for  the  PARCC  parameters  and  the  levels  of 
agreement  obtained  during  the  SI. 


E,2.1  Precision 

Precision  measures  the  reproducibility  of  measurements  under  a  given  set  of  conditions. 
Precision  is  expressed  quantitatively  as  the  measure  of  the  variability  of  a  group  of 
measurements  compared  to  their  average  value.  The  closer  the  numerical  value  of  the 
measurements  are  to  each  other,  the  more  precise  the  measurement.  Precision  was  defined 
as  the  reproducibility,  or  degree  of  agreement,  among  replicate  measurements  of  the  same 
quantity.  Precision  was  expressed  as  the  percentage  of  the  difference  between  results  of 
duplicate  samples  for  a  given  compound  or  element.  Relative  percent  difference  (RPD)  was 
calculated  as: 


RPD 


Abs{C^-C^ 

+C2 


X  100 


2 


Where;  C,  =  Concentration  of  the  compound  or  element  in  the  sample. 

Cj  =  Concentration  of  the  compound  of  element  in  the  duplicate. 

The  RPD  was  then  compared  to  established  limits  to  determine  the  level  of  precision  achieved. 
For  this  project  overall  precision  was  comprised  of  analytical  and  sampling  precision.  The 
objectives  for  analytical  precision,  sampling  precision,  and  overall  precision  are  to  have  90% 
of  the  values  calculated  within  the  specified  RPD  range. 

Analytical  precision  refers  to  the  ability  of  the  laboratory  to  reproduce  measurements  of  a 
sample  concentration.  Analytical  precision  was  assessed  through  the  use  of  analytical 
replicate  samples.  Precision  was  determined  using  Matrix  Spike/Matrix  Spike  Duplicates 
(MS/MSD)  and  duplicate  sample  analyses  conducted  on  samples  collected  for  BTEX  and  TPH 
analyses.  The  laboratory  selected  one  sample  in  20  and  split  the  sample  into  two  aliquots, 
to  be  used  for  MS/MSD  analyses.  MS/MSD  samples  were  prepared  by  routinely  screening  the 
first  aliquot  for  the  parameters  of  interest  before  analyses,  while  the  remaining  aliquot  was 
spiked  with  known  quantities  of  parameters  of  interest  and  analyzed  twice.  The  RPDs 
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between  the  results  were  calculated  and  used  as  an  indication  of  the  analytical  precision  for 
the  BTEX  and  TPH  analyses.  The  RPD  between  the  two  sample  concentrations  was  calculated 
and  used  as  an  indication  of  the  analytical  precision  for  the  analyses  performed. 

None  of  the  four  RPD  values  calculated  from  the  BTEX  analyses  exceeded  the  control  limit  of 
21  %  for  analytical  precision.  One  of  the  four  RPD  values  calculated  from  the  TPH  analyses 
exceeded  control  limits  of  ±  25%  for  TPH-extractable,  ±30%  for  TPH-purgeable  for  analytical 
precision. 

The  analytical  QC  results  do  not  indicate  a  systemic  laboratory  problem.  Based  on  88%  of 
the  calculated  values  meeting  control  limits  and  acceptable  laboratory  QC,  the  DQO  for 
analytical  precision  has  not  been  met. 

Sampling  precision  refers  to  the  ability  of  the  sampling  procedure  to  reproduce  the  conditions 
at  the  site.  Sampling  precision  was  assessed  through  the  collection  of  field  duplicates. 
Duplicate  samples  were  collected  at  a  rate  of  one  in  20  and  submitted  with  the  environmental 
samples  for  BTEX  and  TPH  analyses.  RPD  values  were  calculated  for  all  compounds  and 
elements.  The  RPDs  were  then  used  to  measure  the  sampling  precision.  One  sediment  and 
four  soil  duplicates  were  collected  during  the  SI  field  effort.  The  duplicate  samples  were 
collected  using  the  same  procedures  used  to  collect  the  environmental  samples.  The  overall 
project  objective  for  sampling  precision  outlined  in  the  Sampling  and  Analysis  Plan  is  to  have 
90%  of  the  values  calculated  for  the  sampling  program  within  the  specified  RPD  range  of  ± 
35%  for  soil  samples.  Based  on  the  RPD  values  calculated,  18  of  the  21  RPD  values 
calculated,  met  the  associated  RPD  criteria.  This  represents  a  sampling  precision  of  86%. 
As  a  result,  the  DQO  for  analytical  precision  has  not  been  met.  A  complete  discussion  of  all 
duplicate  samples  is  presented  in  Section  E.3. 

Based  on  the  results  of  the  laboratory  and  sampling  precision,  25  of  29  RPD  values  met  the 
associated  RPD  criteria.  These  results  represent  an  overall  precision  of  86%.  As  a  result,  the 
DQO  for  overall  precision  has  not  been  met.  No  corrective  action  was  required  based  on  the 
RPD  values. 


E.2.2  ACCURACY 

Accuracy  measures  the  bias  in  a  measurement  system.  Accuracy  was  defined  as  the  degree 
of  difference  between  measured  or  calculated  values  and  the  true  value.  The  closer  the 
numerical  value  of  the  measurement  approaches  the  true  value,  or  actual  concentration,  the 
more  accurate  the  measurement.  Overall  project  accuracy  consists  of  both  analytical  and 
sampling  accuracy. 

Analytical  accuracy  is  expressed  as  the  percent  recovery  (%R)  of  a  compound  or  element  that 
has  been  added  to  the  environmental  sample  at  a  known  concentration  before  analysis. 
Analytical  accuracy  was  determined  using  MS/MSD  and  surrogate  recovery  data.  The 
following  equation  was  used  to  calculate  %R: 
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%R  = 


X  100 


A^-Aq 


Where:  A,  =  Analyte  concentration  detected  in  the  spiked  sample 

Aq  =  Analyte  concentration  detected  in  the  unspiked  sample 
A,  =  Analyte  concentration  added  to  the  sample 

Objectives  for  accuracy  were  to  have  90%  of  the  data  within  the  specified  recovery  levels  for 
that  compound  or  element.  Analytical  accuracy  was  qualitatively  assessed  by  evaluating  the 
following  laboratory  QC  information:  sample  holding  times,  method  blanks,  tuning  and  mass 
calibrations  gas  chromatography/mass  spectroscopy  (GC/MS  only),  internal  standards  (GC/MS 
only),  laboratory  control  samples,  method  blank  spike  recoveries,  and  initial  and  continuing 
calibration  results  calculated  from  all  analyses  conducted  on  environmental  samples. 
Analytical  accuracy  was  quantitatively  assessed  by  evaluating  the  %R  of  spikes  and 
surrogates. 


Percent  Recoveries 

None  of  the  8  percent  recoveries  were  outside  the  control  limits  for  the  MS/MSD  analyses 
conducted  on  the  samples  collected  and  analyzed  for  BTEX.  The  control  limit  for  benzene  is 
66-1 42%  and  59-1 39%  for  Toluene.  None  of  the  24  surrogate  %Rs  were  outside  the  control 
limits  for  surrogate  analyses.  All  supporting  BTEX  QC  information  cited  above  was  also 
qualitatively  evaluated  with  respect  to  the  analytical  accuracy  DQOs, 

Three  of  the  eight  %R  values  for  MS/MSD  values  obtained  for  TPH  analyses  were  outside 
control  limits  of  50-150  %R  for  TPH-extractable  and  70-130  %R  for  TPH-purgeable.  None 
of  the  27  %R  values  were  outside  the  control  limits  for  the  surrogate  analyses  conducted  on 
the  samples  collected  and  analyzed  for  TPH.  All  supporting  TPH  QA  information  cited  above 
also  were  qualitatively  evaluated  with  respect  to  the  analytical  accuracy  DQO.  All  other  QC 
criteria  for  TPH  analyses  were  met. 

A  total  of  three  of  the  67  %R  values  exceeded  control  limits  indicating  that  96%  accuracy 
was  achieved.  As  a  result  of  96%  of  all  %Rs  meeting  control  limits,  the  DQO  for  analytical 
accuracy  has  been  met. 

Sampling  accuracy  was  maximized  by  adherence  to  the  strict  QA  program  presented  in  the 
SI  Quality  Assurance  Project  Plan  (QAPP).  All  procedures  (i.e.,  soil  boring  installation,  soil 
samples  collection  procedures,  and  health  monitoring  equipment  calibration  and  operation) 
used  during  the  SI  were  documented  as  standard  operating  procedures  (SOPs).  Field  QA 
samples  (i.e.,  TBs,  FBs,  and  ERs)  were  prepared  such  that  all  samples  represented  the 
particular  site  from  which  they  were  collected,  and  assessed  any  cross-contamination  that 
may  have  occurred.  The  environmental  samples  associated  with  the  appropriate  field  QA 
samples  were  qualified  based  on  the  contaminants  detected  in  the  field  QA  samples. 
Compounds  detected  in  associated  environmental  samples  with  concentrations  less  than  five 
times  (ten  times  for  common  laboratory  contaminants)  that  detected  in  the  blank  were 
considered  estimates  and  were  qualified  "B". 
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Based  on  an  evaluation  of  the  compounds  detected  in  the  field  QC  blanks,  overall  field 
accuracy  is  deemed  acceptable,  except  where  noted.  A  complete  discussion  of  field  QC 
results  is  presented  in  Section  E.3. 

E.2.3  Representativeness 

Representativeness  expresses  the  degree  to  which  the  data  accurately  and  precisely  represent 
a  characteristic  of  a  population,  parameter  variations  at  a  sampling  point,  a  process  condition, 
or  an  environmental  condition.  Sample  representativeness  was  ensured,  during  the  SI,  by 
collecting  sufficient  samples  of  a  population  medium,  properly  distributed  with  respect  to 
location  and  time.  Representativeness  was  assessed  by  reviewing  the  drilling  and  sample 
collection  methods  used  during  the  SI  at  the  base.  The  reproducibility  of  a  representative  set 
of  samples  reflects  the  degree  of  heterogeneity  of  the  sampled  medium,  as  well  as  the 
effectiveness  of  the  sampling  techniques. 

Soil  samples  were  collected  from  Site  7  and  submitted  for  laboratory  analyses.  All  soil 
samples  were  collected  from  borings.  All  borings  were  advanced  using  direct  push  technology 
using  stainless  steel  rods  equipped  with  removable  stainless  steel  liners.  Samples  were  logged 
according  to  the  Unified  Soils  Classification  System  and  field-screened  with  a  photo  ionization 
detector  (PID)  meter  and  field  GC  for  Volatile  Organic  Compound  concentrations.  All  borings 
were  backfilled  with  a  granular  bentonite  to  the  surface.  All  borings  were  marked  at  the 
surface  and  surveyed.  A  minimum  of  two  soil  samples,  from  each  boring,  were  submitted  for 
laboratory  analyses.  The  sample  collected  from  just  below  the  ground  surface  and  the  sample 
collected  from  just  above  the  perceived  depth  of  bedrock  were  submitted  for  laboratory 
analyses.  A  third  sample  was  sometimes  submitted  based  on  PID  results  and/or  lithology. 

Based  on  the  evaluation  of  the  factors  described  above  and  summarized  in  Section  E.3  the 
samples  collected  during  the  SI  are  considered  to  be  representative  of  the  environmental 
conditions  at  the  base. 


E.2.4  Comparability 

Comparability  is  a  qualitative  parameter  expressing  the  confidence  with  which  one  data  set 
can  be  compared  to  another  and  is  limited  to  the  other  PARCC  parameters,  because  only  when 
precision  and  accuracy  are  known  can  one  data  set  be  compared  to  another.  To  optimize 
comparability,  only  the  specific  methods  and  protocols  that  were  specified  in  the  SI  QAPP 
were  used  to  collect  and  analyze  samples  during  the  SI.  By  using  consistent  sampling  and 
analysis  procedures,  all  data  sets  are  comparable  within  the  two  sites  at  the  base,  between 
the  two  sites,  or  among  ANG  facilities  nationwide.  This  consistency  ensures  that  remedial 
action  decision  and  priorities  are  based  on  a  consistent  data  base. 

All  samples  collected  for  BTEX  and  TPH  analyses  were  analyzed  using  EPA  SW-846  Methods 
8240  and  8015,  respectively. 

Based  on  the  precision  and  accuracy  assessment  presented  above,  the  data  collected  during 
the  SI  are  considered  to  be  comparable  with  the  data  collected  during  previous  investigations. 
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E.2.5  Completeness 


Completeness  was  defined  as  the  percentage  of  usable  data  obtained  from  a  measurement 
system.  Usable  data  are  those  data  not  rejected  during  the  data  validation  process.  Values 
and  concentrations  qualified  "R"  or  "B"  are  excluded  from  use  in  the  SI  report  due  to  increased 
risk  of  indicating  false  positives  or  omitting  compounds  or  elements  that  are  present.  Project 
completeness  was  defined  as  the  percentage  of  data  points  used  to  prepare  the  risk 
characterization  and  recommendations  for  site  remediation.  The  objective  for  project 
completeness  was  set  at  90%. 

Based  on  the  evaluation  of  the  laboratory  QC  results  for  the  1 94  data  points  presented  in 
Appendix  F,  these  data  were  considered  equal  to  89%  complete,  and  as  such,  were  used  as 
the  basis  of  all  recommendations  presented  in  this  report.  A  total  of  22  data  points  were 
rejected  from  use  because  the  data  were  qualified  "B"  indicating  possible  contamination  from 
an  outside  source.  No  data  were  qualified  "R". 


E.3  FIELD  QUALITY  CONTROL  ASSESSMENT 

In  an  effort  to  assess  field  QC,  field  QC  samples  were  collected.  These  samples  include  four 
TBs,  four  FBs,  four  ERs,  and  four  held  duplicate  samples.  The  number  of  field  QC  samples 
collected  was  in  accordance  with  HAZWRAP  guidance  as  presented  in  DOE/HWP-69/R2.  All 
field  QC  samples  were  collected  and  analyzed  by  the  same  SOPs  and  methods  used  for  the 
39  environmental  samples.  Table  E-2  contains  a  cross-reference  of  the  associated  field  QC 
blanks. 


Trip  Blanks 

TBs  were  used  to  check  for  cross-contamination  during  handling  and  shipping  of  samples  to 
be  analyzed  for  BTEX.  Trip  blanks  were  supplied  by  Compuchem  and  Inchcape  Laboratories. 
Trip  blanks  were  prepared  using  American  Society  of  Testing  and  Materials  (ASTM)  Type  II 
water.  The  TBs  were  stored  with  unused  sample  bottles,  placed  in  the  appropriate  cooler 
before  sampling,  and  returned  to  the  laboratory  with  each  cooler  containing  samples  to  be 
analyzed  for  BTEX.  A  total  of  four  TBs  were  shipped  with  samples  and  analyzed  for  BTEX. 
No  BTEX  compounds  were  detected  in  the  TBs. 


Field  Blanks 

FBs  were  collected  to  provide  baseline  analytical  data  for  the  water  used  for  equipment 
decontamination.  Four  FBs  were  collected  during  each  round  of  sampling,  including  blanks 
for  the  ASTM  Type  II  water  and  the  potable  water  used  in  the  steam  cleaner  and  as 
decontamination  water.  FBs  were  collected  by  randomly  selecting  sample  containers,  filling 
them  with  water  from  the  sample  source,  and  then  preserving  as  appropriate  for  the  required 
analysis.  The  blanks  were  analyzed  for  BTEX  and  TPH  in  the  same  manner  as  the  associated 
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Table  E-2:  Field  QC  Cross-reference 
1 1 7st  Air  Refueling  Wing 
Pennsylvania  ANG,  Coraopolis,  Pennsylvania 


Sample  ID 
P-S7-B01-0406 
P-S7-B01-0911 
P-S7-B02-0305 
P-S7-B02-0709 
P-S7-B03-0001 
P-S7-B04-0305 
P-S7-B05-0305 
P-S7-B06-0305 
P-S7-B06-0709 
P-S7-B07-0507 
P-S7-B08-091 1 
P-S7-B09-0305 
P-S7-B1 0-0305 
P-S7-B1 1-0305 
P-S7-B1 1-0709 
P-S7-B11-0709D 
P-S7-B1 2-0305 
P-S7-B12-0305D 
P-S7-B1 2-0709 
P-S7-B1 3-0406 
P-S7-B1 4-0204 
P-S7-B1 5-0305 
P-S7-B1 6-0305 
P-S7-B1 6-6585 
P-S7-B1 7-0305 
P-S7-B1 7-0709 
P-S7-B1 8-0305 
P-S7-B18-0305D 
P-S7-B18-12125 
P-S7-B1 9-0305 
P-S7-SD01 
P-S7-SD01 D 
P-S7-SD02 
P-S7-SD03 
P-S7-SD04 
P-S7-SD05 
P-S7-SD06 


Sample  Date 

11/15/94 

11/15/94 

11/16/94 

11/16/94 

11/17/94 

11/16/94 

11/16/94 

11/16/94 

11/16/94 

11/15/94 

11/15/94 

11/15/94 

11/16/94 

11/16/94 

11/16/94 

11/16/94 

11/16/94 

11/16/94 

11/16/94 

11/16/94 

11/16/94 

08/29/95 

08/29/95 

08/29/95 

08/29/95 

08/29/95 

08/29/95 

08/29/95 

08/29/95 

08/29/95 

11/17/94 

11/17/94 

11/17/94 

11/17/94 

11/17/94 

11/17/94 

11/17/94 


Trip  Blank 

P-S7-TB1-1115 

P-S7-TB1-1115 

P-S7-TB2-1116 

P-S7-TB2-1116 

P-S7-TB2-1 1 1 7 

P-S7-TB2-1 1 1 6 

P-S7-TB2-1116 

P-S7-TB2-1116 

P-S7-TB2-1116 

P-S7-TB1-1115 

P-S7-TB1-1115 

P-S7-TB1-1115 

P-S7-TB2-1116 

P-S7-TB2-1116 

P-S7-TB2-1116 

P-S7-TB2-1116 

P-S7-TB2-1116 

P-S7-TB2-1116 

P-S7-TB2-1116 

P-S7-TB2-1116 

P-S7-TB2-1116 

P-TB2-082995 

P-TB2-082995 

P-TB2-082995 

P-TB2-082995 

P-TB2-082995 

P-TB2-082995 

P-TB2-082995 

P-TB2-082995 

P-TB2-082995 

P-S7-TB2-1117 

P-S7-TB2-1117 

P-S7-TB2-1117 

P-S7-TB2-1117 

P-S7-TB2-1117 

P-S7-TB2-1117 

P-S7-TB2-1117 


Field  Blank 

S7-FB1-1 1 1 5,S7-FB2-1 1 1 5 
S7-FB1  -1 1 1 5,S7-FB2-1 1 1 5 
S7-FB1-1115,S7-FB2-1115 
S7-FB1-1115,S7-FB2-1115 
S7-FB1  -1 1 1 5,S7-FB2-1 1 1 5 
S7-FB1-1115,S7-FB2-1115 
S7-FB1  -1 1 1 5,S7-FB2-1 1 1 5 
S7-FB1  -1 1 1 5,S7-FB2-1 1 1 5 
S7-FB1  -1 1 1 5,S7-FB2-1 1 1 5 
S7-FB1-1115,S7-FB2-1115 
S7-FB1-1115,S7-FB2-1115 
S7-FB1  -1 1 1 5,S7-FB2-1 1 1 5 
S7-FB1-1115,S7-FB2-1115 
S7-FB1  -1 1 1 5,S7-FB2-1 1 1 5 
S7-FB1-1115,S7-FB2-1115 
S7-FB1-1 1 1 5,S7-FB2-1 1 1 5 
S7-FB1-1115,S7-FB2-1115 
S7-FB1  -1 1 1 5,S7-FB2-1 1 1 5 
S7-FB1-1115,S7-FB2-1115 
S7-FB1  -1 1 1 5,S7-FB2-1 1 1 5 
S7-FB1  -1 1 1 5,S7-FB2-1 1 1 5 
FBI -0831 95,  FB2-083195 
FBI -0831 95,  FB2-083195 
FBI -0831 95,  FB2-083195 
FBI -0831 95,  FB2-083195 
FBI -0831 95,  FB2-083195 
FBI -0831 95,  FB2-083195 
FBI -0831 95,  FB2-083195 
FBI -0831 95,  FB2-083195 
FBI -0831 95,  FB2-083195 
S7-FB1  -1 1 1 5,S7-FB2-1 1 1 5 
S7-FB1  -1 1 1 5,S7-FB2-1 1 1 5 
S7-FB1  -1 1 1 5,S7-FB2-1 1 1 5 
S7-FB1-1115,S7-FB2-1115 
S7-FB1  -1 1 1 5,S7-FB2-1 1 1 5 
S7-FB1  -1 1 1 5,S7-FB2-1 1 1 5 
S7-FB1-1 1 1 5,S7-FB2-1 1 1 5 


Equipment  Rinseate 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-ER2-082995 

P-ER2-082995 

P-ER2-082995 

P-ER2-082995 

P-ER2-082995 

P-ER2-082995 

P-ER2-082995 

P-ER2-082995 

P-ER2-082995 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 

P-S7-EB1-1115 
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environmental  samples.  No  target  compounds  were  detected  in  the  FBs.  Field  blank  FB2  was 
not  analyzed  due  to  laboratory  failure.  Based  on  the  corresponding  analytical  data,  loss  of  the 
field  blank  was  not  considered  to  impact  the  reliability  of  the  laboratory  data. 

Equipment  Rinseates 

ERs  were  collected  to  check  for  cross-contamination  introduced  from  sample  to  sample 
through  the  sampling  equipment.  Four  ERs  were  collected  during  the  two  rounds  of  sampling. 
All  ERs  were  prepared  by  pouring  ASTM  Type  II  water  through  or  over  decontaminated 
sampling  equipment.  The  ERs  were  preserved  as  appropriate  for  the  required  analysis  and 
analyzed  using  the  same  methods  as  the  associated  environmental  samples.  No  target 
compounds  were  detected  in  the  ERs. 


Field  Duplicates 

Field  duplicates  were  used  as  a  measure  of  sampling  precision,  samples  collection 
reproducibility,  and  media  variability  during  the  SI  at  the  base.  Field  RPD  values  were 
calculated  for  all  target  compounds  and  elements.  The  RPD  values  were  reviewed  to  assess 
the  sample  collection  reproducibility  and  matrix  variability.  A  total  of  27  soil  samples  and  1 
soil  replicate  samples,  6  sediment  and  1  sediment  replicated  sample  were  collected.  The  field 
duplicate  for  each  soil  analyses  was  obtained  from  the  adjacent  sleeve. 

Average  values  for  field  replicates  were  obtained  using  the  following  guidelines; 

(1)  If  the  analyte  was  detected  in  both  samples  the  results  were  averaged 

(2)  If  the  analyte  was  detected  in  one  sample,  and  was  qualified  "B"  or  "R"  in  the 
other  sample  the  good  value,  not  qualified  "B"  or  "R",  was  used 

(3)  If  the  analyte  was  detected  in  only  one  sample  and  the  detected  value  was 
greater  than  1  /2  the  quantitation  limit,  the  detected  value  was  averaged  with 
1 12  the  quantitation  limit. 

(4)  If  the  analyte  was  detected  in  only  one  sample  and  the  detected  value  was  less 
than  1 12  the  quantitation  limit,  the  detected  value  was  used. 


E.4  LABORATORY  QUALITY  CONTROL  ASSESSMENT 

All  environmental  samples  collected  at  the  Pennsylvania  ANG  base  were  analyzed  using  the 
SW-846  Statement  Of  Work  for  GC/MS  analyses  and  EPA  solid  waste  test  methods  and 
general  chemical  methodology  from  the  following  references; 

•  Test  Methods  for  Evaluating  Solid  Waste,  Physical/  Chemical  Methods,  SW-846,  Third 
Edition,  September  1 986,  with  1 989  revisions 

•  Requirements  for  Quality  Control  of  Analytical  Data,  HAZWRAP ,  DOE/HWP-65/R2 
3/95 


wp/pitts-investn-app_E. 1092-07  08  96 


Final  SI  Report,  Pennsylvania  ANG 


E-9 


HAZWRAP  Level  C  documentation  was  required  and  submitted  by  the  laboratory  for  all 
analyses.  All  data  were  validated  and  qualified  using  the  guidelines  and  specifications 
described  in  the  following  documents: 

•  Laboratory  Data  Validation  Functional  Guidelines  for  Evaluating  Organic  Analyses,  EPA 
Contract  Laboratory  Program,  June  1991 

•  Laboratory  Data  Validation  Functional  Guidelines  for  Evaluating  inorganic  Analyses, 
EPA  Contract  Laboratory  Program,  June  1 988 

•  Requirements  for  Quality  Control  of  Analytical  Data,  Hazardous  Waste  Remedial 
Actions  Program  {DOE/HWP-65/R2),  March  1995 

In  addition  to  the  above  guidelines,  additional  steps  were  taken  to  make  the  data  validation 
process  clearer  to  the  data  user.  In  the  validation  processes  the  "B"  qualifier  is  used  to 
indicate  potential  contamination  from  an  outside  source.  An  example  of  the  modification  of 
guidelines  is  presented  for  BTEX.  According  to  DOE/HWP-65/R2,  March  1995  guidelines  for 
BTEX  data  validation  analyzed  by  GC/MS,  any  compound  detected  in  the  sample,  and  in  the 
associated  blank  must  be  qualified  when  the  sample  results  is  less  than  five  times  then  highest 
concentration  found  in  any  blank.  Sample  results  greater  than  the  quantitation  limit,  but  less 
than  five  times  the  highest  concentration  found  in  any  blank  should  be  qualified  "U”.  If  the 
sample  result  is  greater  than  the  quantitation  limit  and  greater  than  five  times  the  blank 
concentration  no  qualification  is  required.  The  rule  is  modified  for  common  laboratory 
contaminants  (methylene  chloride,  acetone,  toluene,  2-butanone,  and  common  phthalate 
esters)  to  require  a  concentration  ten  times  the  highest  concentrations  found  in  any  blank. 
The  use  of  the  "U"  qualifier  in  the  first  two  cases  could  cause  confusion  as  to  the  actual 
presence  of  the  compound  for  results  above  the  quantitation  limit  and  possibly  for  those 
results  below  the  quantitation  limit.  The  "B"  qualifier  clearly  indicates  that  the  result  may  be 
suspect  and  may  be  the  result  of  outside  contamination.  The  use  of  the  "B"  qualifier  is 
consistently  applied  to  BTEX  and  TPH  analyses.  The  proper  application  of  the  5X  and  10X 
rule  is  used  where  applicable. 

In  addition  to  the  "B"  qualifier,  the  laboratory  "J"  qualifier,  "B"  qualifier  for  metals,  was 
removed  from  detects  below  the  quantitation  limit  and  was  replaced  with  a  "{ )"  qualifier  prior 
to  validation.  The  "J"  qualifier  is  usually  used  to  indicate  QC  concerns,  the  use  of  the  "( )" 
qualifier  clearly  indicates  results  below  the  quantitation  limit,  without  implying  QC  problems. 

All  data  validation  qualifiers  used  were  applied  to  the  data  as  required  by  the  aforementioned 
guidelines.  A  complete  summary  of  all  data  obtained  and  the  qualifiers  applied  to  that  data 
are  presented  in  Appendix  F. 
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Appendix  F:  Fixed  Base  Laboratory  Data  and  Validation  Summary  and  Data 


F-1 


Table  F-1  Site  7:  Soil  Data  Summary  Table 
171st  Air  Refueling  Wing,  Pennsylvania  Air  National  Guard,  Coraopolis,  Pennsylvania 
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Table  F-2  Site  7:  Sediment  Data  Summary  Table 
1 7 1  St  Air  Refueling  Wing,  Pennsylvania  Air  National  Guard,  Coraopolis,  Pennsylvania 
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Table  F-2  (Continued)  Site  7:  Sediment  Data  Summary  Table 
171st  Air  Refueling  Wing,  Pennsylvania  Air  National  Guard,  Coraopolis,  Pennsylvania 
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171st  Air  Refueling  Wing 
Coraopolis,  Pennsylvania 

Data  Validation  of  BTEX  Samples  Analyzed  Using  SW-846  Method  8240 


Round  1  -  Soil  Samples 

P-S7-B03-0001 

P-S7-SD01 

P-S7-SD02 

P-S7-SD03 

P-S7-SD04 

P-S7-SD05 

P-S7-SD06 

P-S7-SD07 

P-S7-B8-0911 

P-S7-B1-0911 

P-S7-B9-0305 

P-S7-B7-0507 

P-S7-B 1-0406 

P-S7-B2-0305 

P-S7-B2-0709 

P-S7-B4-0305 

P-S7-B6-0305 

P-S7-B6-0709 

P-S7-B5-0305 

P-S7-B10-0305 

P-S7-B 11-0305 

P-S7-B1 1-0709 

P-S7-B12-0305 

P-S7-B 12-0709 

P-S7-B 13-0406 

P-S7-B 14-0204 

P-S7-B30-0709 

P-S7-B3 1-0305 

Round  1  -  Water  Samples 

P-S7-EB11115 

P-S7-FB11115 

P-S7-FB21115 

P-S7-EB21116 

P-S7-EB31117 

Round  2  -  Soil  Samples 

P-S7-SB 1-0305 

S-S7-SB2-0305 

P-S7-SB3-0305 

P-S7-SB3-0709 

P-S7-SB4-0305 

P-S7-SB4-0305D 

P-S7-SB5-0305 

P-S7-SB2-6585 

P-S7-SB2-6585 

P-S7-SB4-12125 

Round  2  -  Water  Samples: 

ER10829 

ER2083095 

FB1083195 

FB2083195 

I.  Introduction 

All  samples  were  analyzed  for  benzene,  ethylbenzene,  toluene,  and  xylenes  (BTEX)  by  SW-846  Method 
8240. 

II.  Sample  Holding  Times;  Acceptable/All  criteria  met 
Discussion: 

All  samples  analyzed  within  the  required  holding  time  of  14  days. 


III.  Initial  and  Continuing  Calibration:  Acceptable/All  criteria  met. 

Discussion; 

All  relative  response  factors  (RRF)  were  above  the  0.05  lower  control  limit  for  all  target  compounds.  No 
target  compound  reported  a  percent  relative  standard  deviation  (%RSD)  above  30%  for  any  sample. 
Continuing  calibrations  were  performed  at  the  proper  frequency.  All  RRF  were  above  the  0.05  control 
limit.  No  continuing  calibrations  reported  compounds  with  response  factor  percent  difference  (%D)  greater 


F-9 


than  the  maximum  allowable  value  of  +/-  25%. 


IV.  Blank  Analyses:  Acceptable/All  criteria  met. 

Discussion: 

Method  blanks,  field  blanks,  equipment  rinseates,  and  trip  blanks  were  analyzed  at  the  required  frequency. 
No  target  compounds  were  deteceted  in  the  method  blanks  associated  with  the  samples. 

V.  Surrogate  Recovery:  Acceptable/All  criteria  met. 

Discussion: 

No  sample  reported  surrogate  recoveries  outside  criteria. 

VI.  Matrix  Spike/Matrix  Spike  Duplicate  (MS/MSD)  Sample  Analysis:  Acceptable/All  criteria  met. 
Discussion: 

All  spike  recoveries  (SR)  and  relative  percent  differences  (RPD)  were  within  the  appropriate  control  limits. 

VII.  GC/MS  Instrument  Performance  Check:  Acceptable/All  criteria  met. 

Discussion: 

All  ctiteria  met,  all  samples  injected  within  acceptable  time  windows. 

VIII.  Internal  Standards:  Acceptable/All  criteria  met. 

Discussion: 

All  samples  reported  acceptable  area  counts  and  retention  times. 
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171st  Air  Refueling  Wing 
Coraopolis,  Pennsylvania 

Data  Validation  of  TPH  Samples  Analyzed  Using  SW-846  Method  8015 


Round  1  -  Soil  Samples 

P-S7-B03-0001 

P-S7-SD01 

P-S7-SD02 

P-S7-SD03 

P-S7-SD04 

P-S7-SD05 

P-S7-SD06 

P-S7-SD07 

P-S7-B8-091 1 

P-S7-B1-0911 

P-S7-B9-0305 

P-S7-B7-0507 

P-S7-B 1-0406 

P-S7-B2-0305 

P-S7-B2-0709 

P-S7-B4-0305 

P-S7-B6-0305 

P-S7-B6-0709 

P-S7-B5-0305 

P-S7-B 10-0305 

P-S7-B 11-0305 

P-S7-B 11-0709 

P-S7-B12-0305 

P-S7-B 12-0709 

P-S7-B 13-0406 

P-S7-B 14-0204 

P-S7-B30-0709 

P-S7-B3 1-0305 

Round  1  -  Water  Samples 

P-S7-EB11115 

P-S7-FB11115 

P-S7-FB21115 

P-S7-EB21116 

P-S7-EB31117 

Round  2  -  Soil  Samples 

P-S7-SB 1-0305 

S-S7-SB2-0305 

P-S7-SB3-0305 

P-S7-SB3-0709 

P-S7-SB4-0305 

P-S7-SB4-0305D 

P-S7-SB5-0305 

P-S7-SB2-6585 

P-S7-SB2-6585 

P-S7-SB4- 12125 

Round  2  -  Water  Samples: 

ER10829 

ER2083095 

FB 1083 195 

FB2083195 

I.  Introduction: 

Round  1  samples  were  analyzed  for  diesel  range  TPH  only.  All  Round  2  samples  were  analyzed  for  both 
diesel  range  and  gasoline  range  TPH  fractions.  All  samples  were  analyzed  using  SW-846  Method  8015 
Modified  California  LUFT. 


II.  Sample  Holding  Times:  Acceptable/ Ail  criteria  met 
Discussion: 

All  samples  analyzed  within  the  required  holding  time  of  14  days. 

III.  Calibration:  Acceptable/With  the  following  exceptions. 

Qualified  Data:  P-7-SB1-0305DL 

Discussion: 
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All  criteria  were  met  during  the  initial  and  continuning  calibrations  for  all  TPH  diesel  range  analyses.  All 
inital  calibrations  met  criteria  during  the  TPH  gasoline  analyses,  continuning  calibrations  on  9- 1 3-95  failed 
to  meet  %RSD  criteria.  All  associated  samples  were  qualifed  "J". 


IV.  Blank  Analyses:  Acceptable/With  the  following  exceptions 

Qualified  Data:  P-S7-SD01,  P-S7-SD02,  P-S7-SD03,  P-S7-SD04,  P-S7-SD05,  P-S7-SD06,  P-S7- 

SD07,  P-S7-B2-0305,  P-S7-B2-0709,  P-S7-B4-0305,  P-S7-B6-0305,  P-S7-B6- 
0709,  P-S7-B5-0305,  P-S7-B10-0305,  P-S7-B1 1-0305,  P-S7-B 1 1-0709,  P-S7-B12- 
0305,  P-S7-B 12-0709,  P-S7-B 13-0406,  P-S7-B 14-0204,  P-S7-B3 0-0709,  P-S7- 
B3 1-0305 

Discussion: 

Method  blanks,  field  blanks,  equipment  rinseates,  and  trip  blanks  were  analyzed  at  the  required  frequency. 
Diesel  range  TPH  was  detected  in  several  method  blanks  associated  with  Round  1  samples.  All  sample 
detects  less  than  5  times  the  concentration  detected  in  the  associated  method  blank  were  quaified  ”B". 


V.  Surrogate  Recovery:  Acceptable/All  criteria  met. 

Discussion: 

All  diesel  and  gasoline  range  TPH  analyses  reported  acceptable  surrogate  recoveries. 


VI.  Matrix  Spike/Matrix  Spike  Duplicate  (MS/MSD)  Sample  Analysis:  Acceptable/with  the  follwoing 

exceptions. 

Discussion: 

Two  SDGs  reported  outliers  with  the  MS/MSD  analyses.  One  SDG  reported  high  recoveries  and  one  low 
recoveries.  All  other  spike  recoveries  (SR)  and  relative  percent  differences  (RPD)  were  within  the 
appropriate  control  limits.  Data  were  not  qualified  based  on  MS/MSD  data  alone. 
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Distribulion:  Wh«e  to  Laboratoiy.Canarary  to  WDC  Office,  Pink  to  Field  Log,  Goldenrod  to  Courier  or  Fed  Ex/  Log. 
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Appendix  G:  Surveying  Data 
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Liadis  Engineering  &  Surveying,  Inc. _ _ 

3100  Banksville  Road 

December  5,  1994 

Fax:(412)341-6672 
Telephone:  (412)  341-6006 


Ms.  Jami  Greenwald 

The  Earth  Technology  Corporation 

1420  King  Street 

Alexandria,  Virginia  22314 


RE:  Pennsylvania  Air  National  Guard  Base 

Well  &  Test  Boring  Locations  and  Elevations 


Dear  Ms.  Greenwald: 

Enclosed  is  a  list  of  coordinates  for  the  points  located  at  the  Pennsylvania 
National  Guard  Base,  Pittsburgh,  PA 

Horizontal  Control  Was  established  from  existing  monumentation  at  the  U.S.A.F. 
Base  and  is  on  the  State  Plane  Coordinates  System. 

Vertical  Control  was  established  from  BM  680  used  for  construction  of  S.R. 
6060. 

Should  you  require  any  additional  information  or  have  any  questions,  please 
feel  free  to  cal  1 . 


Sincerely; 


John  A.  Kugler 
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PENNSYLVANIA  AIR  NATIONAL  GUARD 

PITTSBURGH  INTERNATIONAL  AIRPORT 

TEST  BORING  AND  WELL  LOCATIONS  AND  ELEVATIONS 

BASED  ON  FIELD  SURVEY  CONDUCTED  ON  11/22/94 


NORTHING 


429411.4048 

429671.7282 

429584.2944 

429575.4762 

429422.4255 

429264.3708 

429255.1338 

429190.9893 

428643.8936 

428657.0266 

428663.3993 

428775.7964 

428785.1906 

428802.6779 

429415.4651 

429659.2597 

429648.2518 

429514.9003 

429491.8765 

429442.3051 

429411.3065 

429427.4863 

429463.0290 

429459.5647 

429437.7502 

429462.7931 

429462.7931 

429697.4560 

429647.6728 

429578.8437 

429542.8234 

429536.7288 

429645.1822 

429433.9794 

429344.7665 

429297.6287 

429275.9286 


EASTING 


1318501.0690 

1318813.5811 

1318790.8218 

1318803.7435 

1318800.5092 

1318746.2935 

1318794.9486 

1318786.2349 

1318782.8281 

1318776.5607 

1318790.9248 

1318675.3737 

1318669.4301 

1318393.7225 

1318491.8419 

1318265.8434 

1317923.2746 

1318021.4903 

1318027.3298 

1318021.4498 

1318089.3406 

1317955.5698 

1317908.9195 

1317903.4034 

1317900.6093 

1317865.1093 

1317865.1093 

1317824.5870 

1317787.1153 

1317791.8630 

1317800.5339 

1317829.2445 

1317863.4593 

1317752.8740 

1317721.2259 

1317856.8088 

1317785.8675 


ELEVATION 


1113.58 

1116.64 

1115.30 

1115.37 
1113.32 
1110.84 
1111.12 

1110.24 
1103.40 
1103.77 

1103.56 
1105.45 

1105.35 
1104.01 

1115.97 

1103.68 
1078.16 
1075.48 

1075.22 

1075.24 

1075.38 

1075.57 

1075.36 
1075.62 
1075.53 

1074.24 

1073.97 

1051.68 
1043.52 

1041.69 

1045.22 
1063.68 
1070.18 
1039.13 
1035.76 
1073.81 

1070.97 


DESCRIPTION 


PZ-4 

B-7 

B-8 

FUEL-37 

B-9 

B-10 

B-11 

PZ-5 

B-12 

FUEL-5 

FUEL-UNK 

FUEL-6 

B-13 

PZ-6 

HYD-10 

B-14 

PZ-3 

B04 

LFBC-115 

RFBC-115 

B-3 

B-5 

B-6 

BC-114 

BC-114 

B-2 

PZ-2 

SD-01 

SD-02 

SD-03 

SD-04 

OUTFLO 

OUTFLO 

SD-05 

SD-06 

B-01 

PZ-1 


G-3 


David  M.  Kalina*  P.L.S. 


SEP- 14-95  09«S4  FROM « EARTH  TECH  CORF 


ID>  7035193519 


SURVEY  DATE:  09/01/95  -  AIR  NATIONAL  GUARD  BASE  -  P6H.  INTERNATIONAL  AIRPORT 
TEST  BORING  AND  WELL  LOCATIONS 


Point  Northing 


Easting  Elevation 


100 

101 

102 

103 

104 

105 

106 

107 

108 
109 

no 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 
121 
122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 


429476.2476 

429465.8434 

429533.8374 

429565.9655 

429780.8950 

429866.9828 

429930.3890 

429896.9973 

429842.6240 

429825.2962 

429804.1322 

429579.0305 

429564.0806 

429419.9966 

428747.8483 

428730.5277 

428695.7950 

428657.6723 

428632.8698 

428594.3707 

428600.8805 

428579.8325 

428546.0041 

428569.0975 

428607.5356 

428643.9465 

428642.9223 

428700.7952 

428657.0704 

428663.4781 

428674.9419 

428761.6659 

428572.0832 

428529.8211 

428366.9989 

428328.9229 

428268.6346 

428238.7858 

428211.2672 

428178.1598 

428138.4050 

428208.2239 

428236.3840 

428316.9014 

428317.1959 

428313.2387 

429443.5565 

429452.4643 


1318319.7956 

1318399.1206 

1318408.6046 

1318338.5877 

1318367.2625 

1318402.2408 

1318379.8437 

1318616.8266 

1318614.2417 

1318605.2868 

1318499.8836 

1318468.9555 

1318600.1555 

1318560.3607 

1318818.6677 

1318918.6075 

1318947.8398 

1318991.7378 

1318956.0642 

1318984.4485 

1318939.5300 

1318919.1462 

1318878.1119 

1318833.9656 

1318885.1813 

1318782.7543 

1318750.4979 

1318785.1602 

1318776.5224 

1318790.9149 

1318904.1911 

1319002.4956 

1319025.5115 

1319031.7868 

1318901.7079 

1318934.1098 

1318912.5175 

1318869.0332 

1318845.2768 

1318858.2795 

1318889.7955 

1318811.5430 

1318825.3758 

1318944.9255 

1318947.3577 

1318947.8004 

1318390.8989 

1318289.5416 


1113.5 

1113.8 
1116.01 

1116.8 

1117.2 

1117.6 
1117.57 
1118.42 

llia.i 

1118.18 

1116.4 

1115.4 

1115.3 
1112.55 
1103.81 
1102.79 
1102.71 
1102.26 
U02.26 

1102.30 

1102.31 
1102.28 
1102.44 

1102.96 

1102.89 
1103.57 

1103.96 

1103.89 

1103.8 
1103.5 

1102.8 

1103.1 
1102.4 
1102.4 
1102.3 

1102.2 
1092.28 
1095.86 
1094.41 
1085.71 
1077.1 
1101.9 
1102.0 
1102.4 
1102.4 

1102.3 

1113.4 
1111.73 


C-BLDG  116 
C-BLOG  116 
SG>10 
C/PK-LOT 
C/PK-LOT 
C/PK-LOT 
SG-11 
SG>13 
C/CO-ASP 
se-3 

C/CO-ASP 

C/CO-ASP 

C/CO-ASP 

SG-17 

66 

SB-4  -  65 
64 
SB-7 
63 
SB-6 
SB-1 
62 

SB-3  -  70 
69 

SB-2  -  60 
S6-50 
68 

SB-5  -  67 
FUa-5 
FUEL 
SG-61 
C/CO 
NON 
C/CO 
C/BLD6-307 
C/BLDG-307 
4 
3 
2 


1 

C/CO-ASP 

T/STP 

^BLD6-307 

rTELE-VLT 

riELE-VLT 

^TaE-VLT 

S6-19 

S6-20 


Final 


Appendix  H:  Applicable  or  Relevant  and  Appropriate  Requirements 


H-1 


PaDEP  Statewide 
Human  Health  Standards  for  Soils 


APPENDIX  B2:  STATEWIDE  HUMAN  HEALTH  STANDARDS  FOR  SOILS 
(ug/ks  unless  oSmcwIs*  specified) 
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APPENDIX  B2:  8TATEWI0E  HUMAN  HEALTH  STANDARDS  FOR  SOILS 
(ug/kg  unteas  othamvlst  spcemed) 


Appendix  B2  •  Statewide  Human  Health  Standards  tor  Soils 
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APPENDIX  B2:  STATEWIDE  HUMAN  HEALTH  STANDARDS  FOR  SOILS 
(ug/kg  unless  otherwise  specified) 
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APPENDIX  B2:  STATEWIDE  HUMAN  HEALTH  STANDARDS  FOR  SOILS 
(ug/ka  unless  otherwise  specified) 
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APPENDIX  B2:  S  '  KMIDE  HUMAN  HEALTH  STANDARDS  FOR  SOILS 
(ug/kg  unless  otherwise  specified) 
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Appendix  B2  •  Statewide  Human  Health  Standards  lor  Soils 
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APPENDIX  82:  STATEWIDE  HUMAN  HEALTH  STANDARDS  FOR  SOILS 
(ug/kg  unless  otherwise  specified) 
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APPENDIX  B2:  STATEWIDE  HUMAN  HEALTH  STANDARDS  FOR  SOILS 
(ug/kg  unless  otherwise  specified) 
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